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A CONTRIBUTION TO THE PHYLOGENY OF THE ORBITOIDAL 
FORAMINIFERA, WITH DESCRIPTIONS OF NEW FORMS 
FROM THE EOCENE OF MEXICO 





R. WRIGHT BARKER and T. F. GRIMSDALE 
Tampico, Tamps., Mexico 





ABSTRACT 


Two new genera and seven new species and varieties are described from the Eocene of Mex- 
ico. Polylepidina and Helicolepidina are shown to be descended from A mphistegina, through 
the new genera Helicostegina and Eulinderina, by a complete series of transitional forms. The 
general relationships of the group are briefly discussed, and the possible polyphyletic origin of 


Lepidocyclina adumbrated. 





During study of large collections of 
Tertiary foraminifera made by the geolo- 
gists of the Mexican Eagle Oil Company, 
in the states of Veracruz and Puebla, 
considerable numbers of orbitoid-like 
forms were encountered which could be 
referred to no previously described gen- 
era. Certain of the new forms were ac- 
companied by examples of Polylepidina 
identified as P. chiapasensis Vaughan, 
and a new variety of that species. A 
further new species of Polylepidina was 
found to occur at higher horizons with 
P. proteiformis Vaughan. In the upper 
Eocene a new species of Helicolepidina 
was found in association with H. spiralis 
Tobler. A considerable amount of mate- 
rial was separated, sectioned, measured 
and photographed, and some of the 
principal results are embodied in the fol- 
lowing account, which is published by 
permission of the Mexican Eagle Oil 
Company. 

The writers wish to acknowledge the 
helpful criticism of Dr. W. L. F. Nut- 
tall, who has had considerable experience 
with Mexican foraminifera and who was 
kind enough to read the present paper 
before publication. 

The manuscript was received by the 
editor of the Journal October 16, 1935. 


HISTORICAL INTRODUCTION 


Most of the pioneer work in the 
study of the American Tertiary 


larger foraminifera has been carried 
out by Henri Douvillé, Joseph A. 
Cushman, and T. Wayland Vaughan. 
The first of these, in a series of papers 
published between 1898 and 1927, 
described a number of species and 
discussed their distribution, evolu- 
tion, and relationships. Vaughan 
added knowledge of a very large 
number of species in the period from 
1923 to the present time, and de- 
scribed also the new genera Actino- 
stphon and Polylepidina, these sys- 
tematic studies being supplemented 
by numerous notes on distribution. 
The only other important contribu- 
tions from a purely systematic point 
of view are the publication by Tobler 
(1922)! of the new subgenus Helico- 
lepidina, and discussions of classifi- 
cation and evolution of the Orbitoidi- 
dae and the Nummulitidae advanced 
by Galloway (1928) and Wengen 
(1927). The results of ail this work 
have been summarized admirably by 
Vaughan (1933) and Galloway (1933) 
in two recent textbooks on the fora- 
minifera. 

We here offer a novel hypothesis 

1 See list of references, pp. 246, 247. 
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EOCENE ORBITOIDAL FORA MINIFERA OF MEXICO 


of the evolution of Polylepidina and 
Helicolepidina, which we undertake 
to demonstrate by a _ remarkable 
series of new types linking these two 
genera with an Amphistegina-like 
form. This transition is believed to 
have occurred at the top of the lower 
Eocene, continuing into the lower 
part of the middle Eocene where all 
the main lines of descent in this stock 
were evolved. All of these genera 
had died out or had been replaced 


SYSTEMATIC 


Family ASTERIGERINIDAE 
d’Orbigny 
Genus AMPHISTEGINA d’Orbigny 
AMPHISTEGINA LOPEZTRIGOI Palmer 


Plate 30, figures 1, 2; Plate 32, figures 1-3; 
Plate 34, figure 1; Plate 38, figure 3 
Amphistegina lopeztrigoi PALMER, 1934, Soc. 
cubana hist. nat., Mem., vol. 8 (4), p. 255, 

pl. xv 6, 8. 

Test biconvex, ventral side more in- 
flated than dorsal, both surfaces bearing 
a cluster of strong pustules on the um- 
bones, grading outwards into radiating 
ridges along the sutures. Supplementary 
chambers in the ventral part of the test 
alternate with the dorsal chambers, the 
sutures meeting in a zig-zag line just 
below the periphery, which is acute. 

Transverse sections show consecutive 
chambers connected with one another by 
slit apertures close to the periphery of 
the inner whorl, but separated from it by 
inner portions of the septa, here termed 
countersepta. Each counterseptum 
merges into its corresponding septum 
above and below the aperture, but where 
it borders the aperture it is curved for- 
ward in a strong anteriorly-directed lip, 
the inner lip, which may be opposed by a 
much less marked outer lip. 

* For the sake of brevity and ease of refer- 
ence most of the measurable characters are 


recorded in the attached tables on pages 236, 
239, and 242. 
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by descendants belonging to distinct 
subgenera before the end of the 
Eocene. 

In order adequately to introduce 
the new forms, the systematic de- 
scriptions of genera and _ species 
follow immediately, discussion of the 
classification and relationships being 
included under the respective genera. 
In addition, an independent section 
deals briefly with the general phy- 
logeny of the group. 


DESCRIPTIONS” 


In equatorial section the countersepta 
with their inner lips appear as forwardly 
curved hooks against which the septa 
abut. The septa are recurved with a 
gentle rather constant curvature. 

Remarks.—The type of aperture here 
described has been observed in other 
species of Amphistegina, and we regard 
it as probably characteristic of the 
family Asterigerinidae and related forms. 
As will be seen, it is found in the new 
genera Helicostegina and Eulinderina to 
be described below. 

Amphistegina lopestrigoi resembles 
somewhat Nummuliies speciosa Willard 
Berry (1929, p. 404, fig. 19). It is highly 
probable that the latter is an Amphi- 
stegina, both from the asymmetry of the 
test as shown by the ornamentation in 
Berry’s figure, and by the fact that ma- 
terial from approximately the same lo- 
cality in the collection of one of the 
authors yields an undoubted Amphi- 
stegina with apparently identical char- 
acters. 

Locality and Horizon.—The best lo- 
cality for Amphistegina lopeztrigoi is No. 
9 in the list of localities on page 247. 
Lower middle Eocene. 


Genus HELICOSTEGINA Barker 
and Grimsdale, n. gen. 


Genotype: Helicostegina dimorpha 


Barker and Grimsdale, n. sp. 
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Test multichambered, the earliest 
chambers coiled in an involute trochoid 
spire, the chambers of the later coils 
subdividing ventrally into two or more 
subsidiary chambers or chamberlets. 
In the more primitive species (//. gyralis, 


, ving" iM e 


Wa a 
kf 





Fic. 2.—Schematic reconstruction of a young 
specimen of Helicostegina gyralis, 
n. sp., to show the characters of the 
apertures, etc., X75. 


n. sp.) the chamberlets are restricted to 
the ventral region of the test, upon which 
they form a continuous layer but in the 
more specialized form, represented by 
the genotype, this layer of chamberlets 
extends peripherally as a more or less 
undulating compressed flange one cell 
thick, almost surrounding the early spiral 
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portion which forms excentric umbones 
on the dorsal and ventral surfaces of the 
test. 

Consecutive chambers of the spire are 
separated from one another by recurved 
septa perforated by peculiar slit aper- 
tures, which lie at the inner margins of 
the septa but do not adjoin the wall of 
the inner coil; from the latter short 
processes or countersepta extend to meet 
the septa, terminating in long anteriorly- 
directed inner lips (pl. 37, and text fig. 2). 
Above and below the aperture, the sep- 
tum and counterseptum are continuous 
with one another. 

The chamberlets of the ventral layer 
and the chambers of the flange when de- 
veloped, are separated from one another 
by curved septa, and communicate by 
means of cylindrical ‘“‘stoloniferous pas- 
sages’’ arranged in a single tier. The 
chambers of the flange are indistinguish- 
able in form from the equatorial cham- 
bers of Polylepidina. 

The embryonic apparatus is bilocular, 
consisting of a subspherical first cham- 
ber and a slightly smaller second chamber 
separated from it by a thin curved sep- 
tum. The outer walls of the test are per- 
forated by numerous pores; the walls 
between the chambers of the flange and 
of the ventral chamberlets are imperfo- 
rate. There is no canal system. 

Ornament is generally present in the 


EXPLANATION OF PLATE 30 


Fics. 1, 2—Amphistegina lopeztrigoi Palmer. 1, Ventral view; 


3-5—Helicostegina gyralis Barker and Grimsdale, n. sp. 3, Dorsal view; 


views, X20 (Loc. 3). 


6—Helicostegina dimorpha Barker and Grimsdale, n. sp., X19 (Loc. 7). 


X25 (Loc. 9). 
(p. 233) 
4, 5, ventral 
(p. 236) 
(p. 235) 


2, dorsal view, 


7-9—Eulinderina guayabalensis (Nuttall) var. regularis Barker and Grimsdale, n. var. 


7, KI92: &, KW.7: 9, X18.2. (Lec. 9). 
10-12—Eulinderina semiradiata Barker and Grimsdale, n. sp., X15 (Loc. 9). 


p. 238) 
(p. 238) 


EXPLANATION OF PLATE 31 


Fics. 1, 2—Polylepidina chiapasensis Vaughan var. subplana Barker and Grimsdale, n. var. 


1, 27:2. 698 Gee. 1). 


3-5—Polylepidina chiapasensis Vaughan. 3, 4, X16 (Loc. 6); 5, X14 (Loc. 4). 


p. 241) 
(p. 240) 


6-10—Polylepidina discoidalis Barker and Grimsdale, n. sp. 7, 9, Microspheric specimens 


from Loc. 11, X3.2; 6, 8, 10, megalospheric specimens from Loc. 5, X7.5 
HH, 12—Helicolepidina paucispira Barker and Grimsdale, n. sp., 


(p. 241) 


20 (Loc. 8). (p. 243) 
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EOCENE ORBITOIDAL FORA MINIFERA OF MEXICO 


form of papillae, nodes, and costae or 
raised sutures. 

Helicostegina is allied on the one hand 
with Amphistegina, with which genus it 
has in common the following characters: 
(1) The form of the spiral portion of the 
test, with thick outer walls and recurved 
chambers; (2) the occurrence of subsid- 
iary chambers on the ventral side of the 
test; (3) the slit apertures with strong 
anteriorly-directed inner lips; and (4) 
the bilocular nucleoconch. On the other 
hand, advanced forms of Jelicostegina 
are closely linked with J/elicolepidina, 
and through Eulinderina, n. gen. with 
Polylepidina. These relationships are 
discussed later in the accounts of the 
genera mentioned. 

The inclusion of J//elicostegina in the 
Asterigerinidae is based upon its resem- 
blance to and relationship with Amphi- 
stegina, but it may become necessary to 
remove it to another family where its 
connection with one lineage of the Orbi- 
toididae will be more apparent. 

The position of the genus with regard 
to such forms as ‘‘Siderolites’’ cannot be 
considered as finally settled without com- 
parison with type material. Siderolites 
heracleae Arni (1932, p. 199, pls. 8-10) 
from the Senonian of Switzerland shows 
striking similarity to /Telicostegina gyra- 
lis, but the definite absence of a canal 
system in the latter seems to exclude 
possibility of generic or even family 
identity. 


HELICOSTEGINA DIMORPHA Barker and 
Grimsdale, n. sp. 


Plate 30, figure 6; Plate 32, figures 6, 7; 
Plate 33, figure 9; Plate 34, figures 7, 9; 
Plate 37, figure 3 


Test small, compressed, irregularly 
undulating, with excentric umbones. 
Development of surface ornament vari- 
able, the spiral portion generally with 
radiating, more or less broken costae on 
the sutures, while the flange shows a 
reticulate pattern corresponding with 
the septa of the chambers composing it, 
papillae and tubercles irregularly scat- 
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tered over the test, with a tendency to 
be concentrated on the umbones. The 
flange almost surrounds the spiral por- 
tion, which only reaches the periphery 
in immature individuals in which it 
forms a sharply keeled border. 

Median sections show a bilocular em- 
bryo, followed by a primary spire of 14 
to 21 curved chambers coiled in one and 
a quarter to one and a half whorls, 
bounded externally by a thick spiral 
wall, the carinate border of immature 
specimens. Each chamber of the primary 
spire has but two apertures, by which it 
communicates with the previously and 
subsequently formed adjacent chambers. 
The primary spire is followed in turn by 
a secondary series of chambers also ar- 
ranged in a coil, but lacking the thick 
spiral outer wall. Each of these chambers 
has three apertures, one connecting it 
with the previously formed chamber of 
the spire, another with the next formed 
chamber of the spire and adjoining the 
inner wall, the third opening into one of 
the chambers of the flange, which form 
an annular series surrounding the second- 
ary spire. The chambers of the flange 
are polylepidine in form, with four aper- 
tures (‘‘stoloniferous passages’) to each 
chamber. 

The apertures of the primary spiral 
are slits with anteriorly directed inner 
lips. 

In transverse sections the trochoid 
character of the primary spire can be 
noted, also the derivation of the cham- 
bers of the flange from the ventral layer 
of chamberlets. Slit apertures are visible 
in the primary spire; cylindrical “stolonif- 
erous passages’’ between the ventral 
chamberlets and between the chambers 
of the flange. 

Remarks.—This is the more specialized 
of the two species here included in 
Helicostegina, and it leads directly to two 
further specialized genera, Eulinderina 
and Helicolepidina. 

Locality and Horizon.—Type locality 
is No. 2 of the list of localities on page 
247. Lower middle Eocene. 
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Table I—Measurements of Amphistegina lopeztrigoi, 
Helicostegina gyralis, and H. dimorpha. 
Amphistegina —a “ee 
lopeztrigot B . oe B ely 
Padmore arker an darker and 
Grimsdale, n.sp. | Grimsdale, n.sp. 
nana dadeswauniedine eas 1.0-1.5 mm. 1.3-2.3 mm. 1-2 mm. 
Ee reenter 0.65-0.8 mm. 0.8-1.1 mm. 0.5-0.6 mm. 
Ratio, diameter:thickness......... 1.5-2:1 2-2.8:1 2-4:1 
ET. 64 $e ehtee ee eer scwesacs Costae and nodes | Costae and nodes | Nodes and papil- 
on sutures on sutures lae 
0 Ee re Stout lenticular Lenticular Lenticular 
biconvex flattened 
Se ee Acute Sub-acute Flanged 
Number of coils in spire........... 3-3 .5 3-5 1.25-1.75 
Number of chambers in last coil... . 18-22 20-25 14-16 
Internal diam. of initial chamber. . . 115-160. 110-160. 140. 
Wall thickness of initial chamber. . . 12u— 25 10u- 30u 14u-20u 
Total length of nucleoconch........ 2154-2304 185u-240u 260u 
Number of chambers in spire....... — — 16-22 














HELICOSTEGINA GYRALIS Barker and 
Grimsdale, n. sp. 


Plate 30, figures 3-5; Plate 32, figures 4, 5; 
Plate 34, figures 2-6; Plate 37, 
figure 6 


Test biconvex-lenticular to almost 
planoconvex, the latter form being as- 
sumed sometimes by large microspheric 
individuals. Externally, pustules are 
present around the central umbones both 
dorsally and ventrally, extending into 
low radiating ridges along the sutures. 

Sections exhibit a bilocular nucleo- 
conch followed by a trochoid spire of 
from three to five coils, the last coil con- 
sisting of 20 to 25 chambers separated 
from each other by strongly recurved 


septa. Each coil completely embraces 
the earlier coils, overlapping on the um- 
bones. On the dorsal side of the equa- 
torial plane, the chambers are simple 
and undivided: ventrally, and peripher- 
ally in the last coil of adult specimens, 
the chambers are subdivided by curved 
imperforate partitions into two or more 
chamberlets or sudsidiary chambers 
which are somewhat irregular in size and 
shape. 

The chambers of the spire are con- 
nected by slit apertures, closely similar 
to those found in Amphistegina. These 
slits are separated from the wall of the 
inner coil by countersepta terminating 
in strong anteriorly directed apertural 
inner lips, as described for the genus. The 





EXPLANATION OF PLATE 32 
Transverse sections 


Fics. 1-3—Amphistegina lopeztrigoi Palmer, X30.5 (Loc. 9). (p. 233) 
4, 5—Helicostegina gyralis Barker and Grimsdale, n. sp., X27 (Loc. 3). (p. 236) 

6, 7—Helicostegina dimorpha Barker and Grimsdale, n. sp., X37.5 (Loc. 2). (p. 235) 

8, 9—Eulinderina guayabalensis (Nuttall). 8, Microspheric specimen, X 26.5; 9, megalo- 
spheric specimen, X24 (Loc. 15). (p. 238) 

10, 11—Eulinderina guayabalensis (Nuttall) var. regularis Barker and Grimsdale, n. 

var., X25.5 (Loc. 9). (p. 238) 

12, 13—Polylepidina chiapasensis Vaughan var. subplana Barker and Grimsdale, n. var., 
21.5 (Loe. 1) (p. 241) 
14—Polylepidina chiapasensis Vaughan, X38 (Loc. 6). (p. 240) 


15-17—Eulinderina semiradiata Barker and Grimsdale, n. sp. 15, Megalospheric speci- 
men, X25; 16, megalospheric specimen, 22.5; 17, microspheric specimen, X36 
(Loc. 9). (p. 238) 
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ventral subsidiary chambers are con- 
nected with one another by means of 
circular or oval apertures of the kind 
observed in Polylepidina. 

Remarks.—Helicostegina gyralis is the 
more primitive of the two species here 
referred to that genus. It differs from H. 
dimorpha in the possession of a greater 
number of whorls in the spire, and in the 
absence of a flange. 

Locality and Horizon.—This species 
occurs in beds referred to the top of the 
lower or the base of the middle Eocene; 
type locality No. 3 in the list on page 247. 


Family ORBITOIDIDAE 
Schubert, 1920 


Genus EULINDERINA Barker and 
Grimsdale, n. gen. 


Genotype: Eulinderina guayabalensis 
(Nuttall). 

Test compressed lenticular to discoidal, 
formed generally of a single layer of 
chambers overlain on both surfaces by 
variably thick laminae of perforate shell 
substance which may show irregular 
interspaces or lateral chambers. A biloc- 
ular embryo is followed by a few cham- 
bers forming a trochoid spiral, which 
never exceeds one whorl. This spire has 
a thick outer wall and its chambers are 
connected by apertures with counter- 
septa and anteriorly directed inner lips. 
By far the greater portion of the test is 
composed of arcuate chambers in annu- 
lar series, having the characters of the 
median layer chambers of Polylepidina 
which they generally resemble in every 
respect, varying only in regard to sizeand 
regularity of arrangement. In the geno- 
type, irregularity in this respect is ex- 
hibited especially by the chambers in 
proximity to the central spire. 

Eulinderina differs from Helicostegina 
(1)in the reduction of the initial spiral 
which consists of one whorl or less com- 
posed of fewer and smaller chambers 
than in Helicostegina, and (2) in the 
proportionate increase of the annular 
flange. 
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Eulinderina closely resembles the prim- 
itive forms of Polylepidina, from which 
it differs in the possession of a well- 
marked trochoid spiral surrounding the 
nucleoconch, the chambers of the spire 
being connected by apertures of the 
Amphistegina type, with anteriorly di- 
rected inner lips (see text fig. 3). 






SS 
> 


QUT 





Fic. 3.—Diagrammatic figure of the em- 
bryonic apparatusand early cham- 
bers of Eulinderina guayabalensis 
(Nuttall), X97. 


“‘Vacuolar”’ lateral chambers are only 
known from one species, Eulinderina 
semtradiata, n. sp. 

Eulinderina is closely allied to Polylep- 
idina and to Helicostegina, and since it 
obviously cannot be classed with the 
latter in the Asterigerinidae, the authors 
prefer to attach it for the present to the 
Orbitoididae. Its resemblance to genera 
of the Planorbulinidae led Nuttall to 
place the genotype in the subgenus 
Planorbulinella of Planorbulina, but 
from this it differs in the following re- 
spects: (1) Initial spiral coil, in both 
megalo- and microspheric individuals, 
shows a thick spiral wall with peculiar 
apertures as described for Helicostegina; 
Planorbulinella has a spiral only in the 
microspheric form, with no trace of inner 
lips to the apertures. (2) The annular 
chambers of Eulinderina are connected 
by cylindrical stoloniferous apertures as 
in Polylepidina, these being arranged in 
one plane near the embryonic apparatus, 
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and in two planes near the periphery; 
the diameter of these varies from 8u to 
18u. The apertures in Planorbulinella 
are elongate elliptical in form, and in a 
single plane, increasing in size from cen- 
ter to periphery, reaching a size of 50y. 
(3) Lateral chambers occur in one species 
of Eulinderina, whereas no species of 
Planorbulinella has been seen to exhibit 
them. 

The remarkable similarity of Eulin- 
derina to Linderina may be discounted, 
since the latter is said to lack apertures 
connecting the annular chambers. 


EULINDERINA GUAYABALENSIS (Nuttall) 


Plate 32, figures 8, 9; Plate 34, figures 8, 10, 
11; Plate 37, figure 4 
Planorbulina (Planorbulinella) guayabalensis 

NutTTALL, 1930, Jour. Paleontology, vol. 4, 

p. 276, pl. 25, figs. 15-17. 

Supplementing Nuttall’s original de- 
scription, it may be noted that both 
megalospheric and microspheric forms 
occur, the latter with a large and more 
undulating test, and a tendency to de- 
velop papillae on the central portion and 
in concentric rings. 

In section, the A form shows a bilocu- 
lar nucleoconch, followed by a trochoid 
spire of less than one whorl with a thick 
outer wall. The spiral arrangement con- 
tinues for a few more chambers, after 
which growth becomes annular. The B 
form has a minute spire in the place of 
the bilocular embryo of the A form. In 
broken or young specimens the thick 
spiral wall is seen to be a peripheral keel. 
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The apertures of the spire show coun- 
tersepta terminating in long anteriorly 
directed lips. 

The annular chambers are greater 
tangentially than radially, and are quite 
variable in size. This feature serves to 
differentiate the typical form of the 
species from the variety described below, 
The apertures of the annular chambers 
are cylindrical, lipped passages, four to 
each chamber, arranged at first in a single 
plane, occasionally in two planes towards 
the periphery. They are not distinguish- 
able in character from those of Polylep- 
idina. 


EULINDERINA GUAYABALENSIS (Nuttall) var, 
REGULARIS Barker and Grimsdale, 
n. Var. 


Plate 30, figures 7, 9; Plate 32, figures 10, 11; 


‘Plate 35, figures 4, 5; Plate 37, figure 5 


The variety differs from the typical 
form in that (1) the amount of thickening 
of the lateral laminae over the center of 
the test is increased, (2) the initial spire 
is more closely coiled, and (3) the form 
and size of the equatorial chambers are 
more constant, approximating more 
closely in character to Polylepidina. 

Locality and Horizon.—This variety is 
recorded from Loc. 9, in association with 
Amphistegina lopeztrigoi and Eulinderina 
semiradiata. Lower middle Eocene. 


EULINDERINA SEMIRADIATA Barker and 
Grimsdale, n. sp. 


Plate 30, figures 10-12; Plate 32, figures 15- 
17; Plate 35, figures 1-3; Plate 37, figure 1 





EXPLANATION OF PLATE 33 
Transverse sections 


Fics. 1—Polylepidina chiapasensis Vaughan, 33.5 (Loc. 6). 


(p. 240) 


p 
2—Polylepidina discoidalis Barker and Grimsdale, n. sp., 15.5 (Loc. 17). (p. 241) 


3—Polylepidina proteiformis Vaughan, 22.5 (Loc. 17). 


(p. 241) 


p 
4-6—Helicolepidina paucispira Barker and Grimsdale, n. sp., X37.5 (Loc. 8). (p. 243) 


7—Helicolepidina spiralis Tobler, X35.5 (Loc. 8). 


(p. 243) 





8—Polylepidina chiapasensis Vaughan var. subplana Barker and Grimsdale, n. var. 
Transverse section through megalospheric nucleoconch to show aperture, X145 
(Loc. 1). (p. 241) 
9—Helicostegina dimorpha Barker and Grimsdale, n. sp. Transverse section to show 
slit aperture in spire (A), and circular foramen in a ventral subsidiary chamber 
(B), 13S (Lee. 2). (p. 235) 
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Test biconvex, the central portion in- 
flated and thickly covered with coarse 
pustules, marginal portion grading into a 
flange ornamented with wavy radiating 
costae. 

Equatorial sections show a_ thick- 
walled bilocular nucleoconch followed 
by a short primary spire of from one to 
three chambers, with a thick outer wall. 
and a secondary spire rapidly giving 
place to numerous cycles of chambers of 
Polylepidina type. A few chambers of 
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a connecting link between E. guayabalen- 
sis, on the one hand, and Polylepidina of 
the type of P. chiapasensis Vaughanon the 
other. From the former it differs in the 
shortness of the primary spire and in 
the possession of incipient lateral cham- 
bers; from the latter, only in the ‘‘Am- 
phistegina’”’ apertures in the spire, and 
the more evidently trochoid form of the 
initial stages of the test. It is scarcely 
more than a matter of personal prefer- 
ence whether this species be placed in 


Table II.— Measurements of Eulinderina guayabalensis, E. guayabalensis 
var. regularis, and E. semiradiata 


























Eulind - pao 
- : . inderina guayabalensis | semiradiata 
rt °- pe var. regularis Barker and | Barker and 
Grimsdale, n. var. Grimsdale, 
n.sp. 
A-form B-form A-form B-form A-form 
SS OEE EL CECE EOE 2.0 mm, 2.5 mm 1.8-2.2mm.| To 2.3 mm. | 2.0-2.8mm 
rer en ete 0.35 mm. 0.35 mm 0.4 mm. —- 0.7-0.9mm 
Ratio, Diameter: Thickness. ........... 4:1 6:1 4:1 —_ 3:1 
Number of Coils in Spiral Portion...... 0.75 2.5 0.5-0.75 2.5 —_ 
Number of Chambers in Spiral......... 5-7 21-24 455 20 18 
Internal Diameter of Initial Chamber...} 85y-115y ——— 120 snail 180u-220u 
Thickness of Wall of Initial Chamber....| 15y- 25u eo 20u — Variable 
Total Length of Nucleoconch........... 160u-—230u — 220u-260u — 330u-430p 
ee ed, ee ee 400u-550u 250u 400u—480u 370u yellns 
Diameter of Apertures................ 10u a 8u- 10u nals 15u- 18y 
ee eee ee 3u wa 4u — Su 
Tangential Diameter of Median Chambers 
ES EEE re eas 90u 120u 110u <aciane 100u 
Radial Diameter of Median Chambers 
Sr ree 60u 70u 70u —- 65u 
Wall Thickness of Median Chambers....} 15u-— 25 —— 15u— 25u — 25u- 30u 
Thickness of Roof over Center.......... 80u- 90% \! so9,-115 100u —— Variable 
Thickness of Roof over Edge of Flange. . 20u oa 1Su— 20u ames Variable 
Height of Median Layer Chambers (Cen- " . 
SE SE err et : Su 95u — 100u-140n 
Height of Median Layer Chambers (Pe- 70u- 80u 
Sean eee 150u 120. } — 160u 
Height of Embryonic Apparatus........ 185y — 160. — 270p-330u 
PE RB 555 or wssseesinsioeisic Absent Absent Incipient 
vacuolar 











the spiral portion invariably show aper- 
tures with countersepta terminating in 
anteriorly directed inner lips. Transverse 
sections show the equatorial layer to be 
enclosed on both sides by thick laminae 
of shell material which form alar pro- 
longations of the equatorial annuli, the 
laminae being separated from one an- 
other at intervals by small irregularly 
distributed ‘‘vacuolar’’ interspaces or 
incipient lateral chambers. The surface 
pustules are the ends of pillars. The initial 
spiral portion can be seen in both A and 
B forms to be trochoid. 
Remarks.—Eulinderina semiradiata is 


Eulinderina or Polylepidina, and it may 
in future be advisable to emend the defi- 
nition of the latter genus to include the 
whole of Eulinderina, possibly as a dis- 
tinct subgenus. This course would, in 
our view, necessitate a reclassification 
of the family Orbitoididae, and it is, 
therefore, postponed until that task can 
be satisfactorily performed. 


Genus POLYLEPIDINA Vaughan, 
1924, emend. Galloway, 1928 


Erected by Vaughan (1924) as a subgenus 
of Lepidocyclina. Polylepidina was raised by 
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Galloway (1928) to generic rank, an emenda- 
tion which we adopt provisionally. 


The following list is of species which 
have been referred by various authors to 
Polylepidina: 


Polylepidina adkinsi Vaughan (1924, p. 809, 
pl. 31, figs. 1-5). 

Polylepidina antillea (Cushman) (1919, p. 63, 
pl. 3, fig. 3). 

Polylepidina cardenasensis Galloway (1928, 
p. 302, pl. 51) = Lepidorbitoides minima 
(H. Douvillé) M. G. Rutten. 

Polylepidina chiapasensis Vaughan (1924, p. 
807, pl. 30, figs. 1-3; and text fig. 4). 
Genotype. 

Polylepidina? churuguaritana Hodson (1926, 
p. 27, pl. 7, figs. 7, 8). 

Polylepidina gardnerae Cole (1929, p. 4, pl. 1, 
figs. 1-6; pl. 2, figs. 1, 2). 

Polylepidina mirandana Hodson (1926, p. 26, 
pl. 7, figs. 4-6). 

Polylepidina proteiformis Vaughan (1924, p. 
810, pl. 32, figs. 1-7). 

Polylepidina vanslobbeni M. G. Rutten and 
Vermunt® (1932, p. 238, pl. 1, fig. 11; 
pl. 2, fig. 9; pl. 3, figs. 3, 4). 

Polylepidina variabilis L. Rutten* (1928), p. 
944, pl. 1, figs. 13-22 and text figs. 
24a-e). 

Polylepidina? vichayalensis L. Rutten‘ (1928, 
p. 945, pl. 2, figs. 25, 26, and text 
figs. 24f-k, n-p), emend. Todd and 
Barker (1932, pl. 40, figs. 5, 6, and text 
fig. 4). 

Polylepidina zuliana Hodson (1926, p. 25, pl. 
7, figs. 1-3). 

3 Vaughan (1933, p. 284) removes these 
two species from Polylepidina, ascribing their 
multilocular embryos to ‘‘gigantisme.”’ 

4 This species may prove to belong in 


Helicolepidina. Classed as Actinosiphon by M. 
G. Rutten. 
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In addition, the following species must 
be transferred to the genus: Polylepidina 
kinlossensis (Vaughan) (1928, p. 286, 
pl. 47, figs. 1-6). Described as a Pliolep- 
idina, it probably belongs in the synon- 
ymy of Polylepidina chiapasensis, of 
which it is at most a variety. 

One new species, Polylepidina dis- 
coidalis, and one new variety, P. chiapa- 
sensis Vaughan var. subplana, are de- 
scribed below. 


POLYLEPIDINA CHIAPASENSIS Vaughan 


Plate 31, figures 3-5; Plate 32, figure 14; 
Plate 33, figure 1; Plate 35, figures 7, 8 
Lepidocyclina (Polylepidina) chiapasensis 

VAUGHAN, 1924, Geol. Soc. America, Bull., 

Pe 35, p. 807, text figs. 4a-e, pl. 30, figs. 

This species was originally described 
from Eocene beds in the State of Chiapas 
Mexico, and since the original descrip- 
tion is a very detailed one, little need be 
added here. The specimens from the 
State of Veracruz appear to be consist- 
ently smaller than the types, the maxi- 
mum observed diameter being slightly 
over 3 mm. as compared with “3.5 mm. 
-4.0 mm.” The state of preservation is 
excellent, many of the specimens being 
hollow, allowing ready observation of 
the apertures and detailed structure. 

A further difference from the types 
may be seen from the table (Table III, 
p. 242). In the specimens examined the 
median layer never attains the peripheral 
thickness quoted by Vaughan, a fact 
which we believe may be due partly to 
differences in the amount of wall sub- 
stance included in the measurement and 
even more to the larger diameter of the 
specimens from Chiapas. 





EXPLANATION OF PLATE 34 
Median sections 


Fics. 1—Amphistegina lopeztrigoi Palmer, X32.5 (Loc. 9). 


(p. 233) 


2-6—Helicostegina gyralis Barker and Grimsdale, n. sp. 2, X27.5; 3, X22.6; 4, X22; 


5, X26.5; 6, X27.5 (Loc. 3). 


(p. 236) 


7, 9—Helicostegina dimorpha Barker and Grimsdale, n. sp. 7, X37.5; 9, X26.5 (Loc. 2). 


(p. 235) 


8, 10, 11—Eulinderina guayabalensis (Nuttall). 8, X24.5 (Loc. 15) (megalospheric) ; 10, 
X26 (megalospheric topotype from Loc. 14); 11, X23 (micrespheric specimen from 


Loc. 15). 


(p. 238) 
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This species, which is the genotype of 
Polylepidina, shows considerable differ- 
ences from other species of the genus, the 
principal being the thickness of the wall 
of the embryonic apparatus, and the 
marked spirality of the early chambers. 
Stratigraphically and structurally it ap- 
pears to be the earliest of the genus found 
in Mexico, and is closely allied to Eulin- 
derina semiradiata. 

Locality and Horizon.—It is recorded 
from localities 4, 5 and 6. Lower middle 
Eocene. 


PoLYLEPIDINA CHIAPASENSIS Vaughan var 
SUBPLANA Barker and Grimsdale, 
n. var. 


Plate 31, figures 1, 2; Plate 32, figures 12, 13; 
Plate 33, figure 8; Plate 35, figure 6; 
Plate 37, figure 2 


The variety differs from the typical 
form of the species in the more flattened 
shape of the test, in the finer and more 
dense pustules on the surface, and in the 
slightly smaller dimensions of the cham- 
bers of nucleoconch and equatorial layer. 

Locality and Horizon.—Type locality 
is No. 1 in the list on p. 247. Lower mid- 
dle Eocene. 


POLYLEPIDINA DISCOIDALIS Barker and 
Grimsdale, n. sp. 


Plate 31, figures 6-10; Plate 33, figure 2; 
Plate 36, figures 4, 6 


Test thin, flat or undulating, annular 
variations in thickness resulting in con- 
centric raised and depressed regions on 
both surfaces. In the megalospheric form, 
the nucleoconch is covered by a central 
boss, surrounded by a depressed region 
bounded by a thickened rim, thinning to 
an acute border: the microspheric form 
is larger, and has two or three concentric 
depressions. 

The nucleoconch and equatorial cham- 
bers are exceedingly like those of Polylep- 
idina proteiformis Vaughan. The nu- 
cleoconch consists of a large ill-defined 
first chamber, sometimes showing traces 
of a septum dividing it into two subequal 
portions. This chamber is surrounded by 
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a variable number of smaller oval cham- 
bers, separated from it by imperfect 
septa, and in some sections having a 
rough spiral arrangement; externally to 
these commence the normal arcuate 
equatorial chambers. A striking charac- 
ter, which is also shown by P. proteifor- 
mis, is the extreme thinness of the wall 
encircling the embryonic apparatus. 

Transverse sections show thick laminae 
of shell substance with irregularly de- 
veloped lateral chambers almost confined 
to a narrow zone near the surface of the 
test. This zone becomes of greater im- 
portance in the microspheric form. 

The test is generally almost smooth, 
but may show abundant small papillae. 

Locality and Horizon.—This species 
occurs in the upper middle Eocene, and 
has been observed in many localities 
around Tempoal and Tantoyuca; also 
from near Ameluca, Palma Sola, Saba- 
neta and elsewhere. It is readily recog- 
nizable on its exterior characters. 


POLYLEPIDINA PROTEIFORMIS Vaughan 
Plate 33, figure 3; Plate 36, figure 5 


Lepidocyclina (Polylepidina)  proteiformis 
VAUGHAN, 1924, Geol. Soc. America, Bull., 
vol. 35, pp. 810-812, text fig. 6, pl. 32, 
figs. 1-7. 

Polylepidina proteiformis has been fully 
described and figured by Vaughan, and 
since we have compared our material 
with part of the original collection of 
Vaughan and Semmes, there is no neces- 
sity for a further description here. Figures 
are included for comparison with Poly- 
lepidina discoidalis, n. sp. 


Genus HELICOLEPIDINA Tobler 
HELICOLEPIDINA POLYGYRALIS Barker 
Plate 36, figure 2; Plate 38, figures 1, 2 


Helicolepidina polygyralis BARKER, 1932, 
Geol. Mag., vol. 69, p. 309, pl. 22, fig. 5 
and text fig. 4; 1934, Jour. Paleontology, 
vol. 8, p. 347, pl. 47, figs. 5-11, text figs. 
1 b, e. 

New figures of this species are given 
for comparison with Helicolepidina pau- 
cispira, n. sp. described below, also to 
show the occurrence of incipient coun- 
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Table III.—Measurements of Polylepidina chiapasensis, P. chiapasensis 
var. subplana, P. kinlossensis, and P. discoidalis 
Polylepidina Polylepidina discoidalis 
chia pasensis Barker and Grimsdz 
Polylepidina| Polylepidina| Vaughan was srimsdale, 
. : Polylepidina n.sp. 
chiapa- chiapa- var. sub- hinlosseusis 
sensis sensis plana Vaughan — 
Vaughan (1)|Vaughan (2)} Barker and 8 
Grimsdale, A-form B-form 
Nn. var. 
EE eee ee: 3.5-4.0 mm. | 2.5—3.0 mm.| 2.5 mm. av. | 5—-5.2 mm, 4-5 mm. Up es 
15mm. 
MN 85k See teineaiatadinn ase 0.75 mm. | 0.6-0.7 mm.| 0.5 mm. 0.75 mm.— |0.6-0.7 mm.| 2.0 mm. 
1.25 mm. 
Ratio, Diameter: Thickness. ... . 5:1 4:lapp. $:1 5:lapp. 6-7:1 7:31 
Height of Median Layer near the 

eS eee 150u 85u-100p 65u — 70u 50u 
Height of Median Layer at the 

TEES 250u 160u-—200pu | 120u-130u 200u 140u 360yu 
Height of the Embryonic Appa- 

aia haltha oar ralsanceecatsamriece ecm 250u-300n | 220u-250u | 150u—200.u 250u 2704 —— 
Thickness of Pillars at the Surface 100u 150pu-160,n SOu- 75 To 1504 —— — 
Number of Tiers of Lateral Cham- ; 

SE nn eee 3-4 2-3 5-6 Variable Variable 
Form of Lateral Chambers...... Vacuolar Vacuolar Vacuolar Vacuolar Vacuolar Vacuolar 
Size of Lateral Chambers....... 40u X130u | 25u X90u 20u X100u | 184 X135y To 

65u X300u 
Form of Embryonic Apparatus. .| Sub-spiral | Sub-spiral | One whorl | Spiral to |Multilocular Spiral 
spiral sub-spiral 
Number of Cells in Embryonic 

ae 4-5 4-5 6-7 Several 4 14-15 
Diameter of Initial Embryonic 

NE ors cacao rewmeee-cata — — 100u X130pu —- a 15yu 

to 
200u X230.u 
Maximum Diameter of Embry- 

GUGC ADOOTRIMB. .... . occccccce 400u-450u $00u 425yu To 500u 500u-630u 210y 
Thickness of Embryonic Walls. . . —- 25u 25u 12y- 18,4 Su 
Radial Diameter of Median 

rare ere: 50u-100u 85u 65yu 75u 60u-100u 130u 
Tangential Diameter of Median 

Chambers..................| 125-150 120u 100. 100. 130u-150u 150u 
Thickness of Walls of Median 

Sea eae — 20u-— 25u 20u-— 254 — 18u- 25 25u- 35u 
Width of Stoloniferous Apertures —- 15u- 18.4 12y— 15h — 12 a 
Diameter of Pores............. — 3u- 4 3u- 4a — 4u mana 

(1) =Measurements given in the original description by Vaughan (1924, p. 808). 

(2) = Measurements of specimens identified as P. chiapasensis by the authors. 

EXPLANATION OF PLATE 35 
Median sections 

Fics. 1-3—Eulinderina semiradiata Barker and Grimsdale, n. sp. 1, 26.5; 2, X25.5; 3, 
X23.5 (Loc. 10). a (p. 238) 

4, 5—Eulinderina guayabalensis (Nuttall) var. regularis Barker and Grimsdale, n. var., 

X24 (Loc. 9). we (p. 238) 
6—Polylepidina chiapasensis Vaughan var. subplana Barker and Grimsdale, n. var., 
23.5 (Loc. i). (p. 241) 

7, 8—Polylepidina chiapasensis Vaughan. 7, X28.5; 8, X24.5 (Loc. 6). (p. 240) 


Fics. 1, 3—Helicolepidina paucispira Barker and Grimsdale, n. sp. /, X41.5; 3, X42 (Loc. 


EXPLANATION OF PLATE 36 
Median sections 


13). 
243) 


2—Helicolepidina polygyralis Barker. Microspheric form, X22 (Loc. 16, Ecuador). 


(p. 241) 


4, 6—Polylepidina discoidalis Barker and Grimsdale, n. sp. 4, Megalospheric form, 
15.5; 6, part of microspheric specimen, X10 (Loc. 18). 
5—Polylepidina proteiformis Vaughan, X29 (Loc. 18). 


. 241) 
(p24) 
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tersepta between the apertures of the 
spiral chambers and the wall of the inner 
coil. This is considered to be a primitive 
character indicating derivation from 
Helicostegina. 


HELICOLEPIDINA SPIRALIS Tobler 
Plate 33, figure 7 


Lepidocylina (Helicolepidina) spiralis TOBLER, 
1922, Eclogae geol. Helvetiae, vol. 17, p. 
380, text figs. 1-3. 


Helicolepidina spiralis BARKER, 1934, Jour. 
Paleontology, vol. 8, p. 345, pl. 47, figs 1-4, 
text figs. 1 a, c (q. v. for further references). 
Specimens referred to this species have 

been noted from several localities near 
the base of the upper Eocene in the region 
between the Vinasco River and Misantla 
in the State of Veracruz. Very large 
pillars are characteristic of the local race, 
and a vertical section is here figured for 
comparison with previously published 
illustrations of the genus. 


HELICOLEPIDINA PAUCISPIRA Barker 
and Grimsdale, n. sp. 


Plate 31, figures 11, 12; Plate 33, figures 4-6; 
Plate 36, figures 1, 3; Plate 38, figure 4 


Test small, lenticular, flanged, with an 
inflated center bearing irregularly 
rounded to vermiform bosses correspond- 
ing to the terminations of pillars and to 
the weathered edges of the walls of the 
lateral chambers. 

Equatorial sections show a bilocular 
nucleoconch consisting of a spherical ini- 
tial chamber with a smaller crescentic 
second chamber only about one-quarter 
embracing, the whole enclosed by a thick 
wall, and a spiral of chambers forming 
one to two coils around the nucleoconch, 
bounded internally by a thick spiral wall 
which ends abruptly before reaching the 
periphery. The chambers of the spire are 
slightly larger than the ordinary median 
layer chambers which are elongate tan- 
gentially and vary in form from arcuate 
to hexagonal. These show a marked ra- 
dial arrangement in some sections, the 
chambers of each radial row alternating 
with those of the adjacent rows, and in- 


243 


creasing fairly uniformly in size towards 
the periphery where fresh rows are oc- 
occasionally intercalated. A few clusters 
of larger chambers may mark the out- 
ward continuation of the spire. 

The lateral tiers are few in number, 
and display an equitant character. They 
are separated from one another by thick 
floors, the chambers of each tier being 
separated by thin meandriform walls. 
Strong central pillars are exhibited by 
some examples. 

H. paucispira differs from other species 
of the genus in the early disappearance 
of the spire, which fails to reach the 
periphery. Only megaspheric forms are 
yet known. 

METAGENEsIS?® 


Most of the species described in 
the preceding account show a clearly 
marked dimorphism, the  micro- 
spheric form in general agreeing 
very closely with the corresponding 
megalospheric form. Although much 
material was available, in no case 
was it possible for us to distinguish 
more than two forms in any one 
species, although, as is seen com- 
monly in the larger foraminifera, the 
megalospheric specimens exhibit con- 
siderable variations in measurement. 

Each of the microspheric forms is 
of slightly larger size than its mega- 
lospheric equivalent, with a corre- 
spondingly increased ratio of diam- 
eter to thickness, and a more 
highly developed spirality in the 
initial portion of the test. These dis- 
tinctions appear to be the only ones 
of any significance. 

In a recent description of Helico- 
lepidina, one of the authors (Barker, 
1934, pp. 348, 349) referred to two 
microspheric forms, with the sug- 


5 As used by J. U. Todd (1933). 
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Fic. 4.—Diagram showing inferred phylogenetic relationships 
of some orbitoidal foraminifera. 
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gestion that the one showing feeble 
spirality was the more primitive. In 
the light of our present knowledge 
this appears to be incorrect, for if 
both are truly Helicolepidina, then 
the feebly spiral form must be re- 
garded as the more advanced, show- 
ing resemblances to Polylepidina. 


PHYLOGENETIC CONCLUSIONS 


Mention has already been made, 
in the systematic portion of the work, 
of the main interrelationships of the 
various genera there dealt with. The 
accompanying chart is an attempt to 
elaborate the ideas expressed above, 
and to indicate a possible lineage for 
each of the more pronounced types. 
Naturally, this attempt cannot be 
correct in detail. No such ‘family 
tree’ among fossils ever is, since the 
radiating nature of continuous varia- 
tion cannot be fully diagrammed, 
while unilinear descent is over- 
stressed. 

Of the sequence of the genera 
little more need be said. Amphiste- 
gina lopeztrigot is taken as typifying 
the probable ancestor of the group 
of genera and species here reviewed. 
Its actual known occurrence is some- 
what later in time than, for example, 
Helicostegina gyralis; but the general 
similarity in form and structure be- 
tween these two species leads to a 
conviction of the closeness of their 
relationship. The possibility that A. 
lopeztrigoi is a specialized end form, 
developed by simplification from 
Helicostegina should not be over- 
looked, however. On the other hand, 


Helicostegina antedates Eulinderina 
which co-exists with early forms of 
Polylepidina, so here the direction 
of descent is less problematical. 

In general the following principal 
structural characters are to be ob- 
served: (1) The appearance of annu- 
lar growth as a derivative of spiral 
growth in Helicostegina; (2) the re- 
duction of the spire in Eulinderina, 
followed by its disappearance in 
Polylepidina; (3) the persistence of 
the spiral character in the parallel 
lineage of Helicolepidina; (4) the 
differentiation of lateral and equa- 
torial zones of chambers in both 
stocks. All these features are indi- 
cated in the various generic descrip- 
tions and still more clearly in the 
illustrations, arranged deliberately 
to demonstrate them. Application of 
the doctrines of Recapitulation and 
of Trends is not considered here, for 
we believe that a fuller picture is 
necessary for a discussion of this 
more philosophical aspect of the 
matter. 

Little will be said of former 
hypotheses of the evolution of Poly- 
lepidina. It is obvious that its deri- 
vation, postulated by Galloway 
(1933, p. 422) from Orbitocyclina, de- 
rived out of Helicolepidina, can no 
longer be upheld. With the prevalent 
theory that Lepidocyclina is de- 
scended from Polylepidina we are in 
partial agreement only, since we 
have evidence of the polyphyletic 
origin of Lepidocyclina. It is hoped 
to publish a detailed account of the 
hypothesis at a later date, together 
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with a full discussion of its bearing 
upon the classification of the Ter- 
tiary genera at present included in 
the Orbitoididae.® 


6 Since writing the above our attention has 
been drawn to a paper by F. Chapman in 
which A mphistegina is said to possess a canal 
system (Zool. Soc. London, Proc. for 1895, pp. 
45-47, pl. i). On page 46 Chapman states 
that ‘‘whilst examining the median sections of 
A. radiata, the presence of true interseptal 
canals with many branchlets was detected 
(see fig. 10)."’ Later he remarks ‘‘Upon pre- 
paring sections of typical specimens of Amphi- 
stegina kauerina from the Vienna Basin... 
I found the same well developed canal sys- 
tem.” 

This is re-stated in his work ‘“The Foramini- 
fera’’ (1902), where he describes A mphistegina 
as possessing ‘‘A fine ramifying canal system 
present both in the septa and in the shell 
wall.” 

Cushman and Galloway in their recent 
textbooks emphatically state that Amphi- 
stegina is ‘“‘without a true secondary canal 
system.’’ This is supported by Hofker, who, 
after an exhaustive examination, comes to 
the conclusion that ‘‘though Chapman says 
that Amphistegina possesses a real canal 
system, there will now be no doubt about the 
absence of such a system in all Amphisteginae”’ 
(Siboga Report, Foraminifera, Pt. I, p. 75; 
1927). 

Furthermore, it may be added -that no 
mention has been made, to our knowledge, 
concerning the presence of a canal system in 
Amphistegina vulgaris d’Orbigny, which is the 
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EXPLANATION OF PLATE 37 


Fics. 1—Eulinderina semiradiata Barker and Grimsdale, n. sp. Median section of nucleoconch 


and spire, X85 (Loc. 10). 


2—Polylepidina chiapasensis Vaughan var. subplana Barker and Grimsdale, n. 
Median section of nucleoconch and spire, X103 (Loc. 1). 


(p. 238) 
var. 


(p. 241) 


3—Helicostegina dimorpha Barker and Grimsdale, n. sp. Median section of nucleoconch 


and spire, X135, of specimen figured on Plate 34, fig. 7 (Loc. 2). 
4—Eulinderina guayabalensis (Nuttall). 
figured on Plate 34, fig. 8, X96 (Loc. 15). 


(p. 235) 
Section of nucleoconch and spire of specimen 
(p. 238) 


5—Eulinderina guayabalensis (Nuttall) var. regularis Barker and Grimsdale, n. var. 


Median section of nucleoconch and spire, X90 (Loc. 9). 


(p. 238) 


6—Helicostegina gyralis Barker and Grimsdale, n. sp. Median section of nucleoconch and 


first whorl, X90 (Loc. 3). 


(p. 236) 


EXPLANATION OF PLATE 38 


FIGs. 


1, 2—Helicolepidina polygyralis Barker. 1, Megalospheric specimen, X94; 2, microspheric 


specimen, X95. Median sections of the nucleoconchs and early parts of the spire to 


show incipient countersepta (Loc 


(p. 241) 


16, Ecuador). 


3—A mphistegina lopeztrigoi Palmer. Median section of nucleoconch and part of spire of 
I 


specimen figured on Plate 34, fig. 1, X90 (Loc. 9). 


(p. 233) 


4—Helicolepidina paucispira Barker and Grimsdale. Median section of nucleoconch and 


part of spire of specimen figured on Plate 36, fig. 3, X 118 (Loc. 13). 


(p. 243) 
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LOCALITIES 
1. Five km. E.SE. of Sabaneta, State of 
Veracruz; Sabaneta lies about 33 km. SW. 
of Papantla, Veracruz. Collection of Dr. H. 
Jenny, No. 1531. 
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2. Nine km. SE. of Sabaneta, State of 
Veracruz; see Loc. 1. Collection of Dr. H. 
Jenny, No. 1592. 

3. Eleven km. SE. of Sabaneta, State of 
Veracruz; see Loc. 1. Collection of Dr. H 
Jenny, No. 1573. 

4. Four km. SW. of Jiliapa, State of 
Puebla. Collection of Dr. H. Jenny, No. 2054. 

5. Six and one-half km. S. of Furbero oil 
field, near Palma Sola, State of Veracruz. Col- 
lection of J. H. Clopton, No. 21. 

6. Nine km. S. of Furbero oil field, near 
Palma Sola, State of Veracruz. Collection of 
J. H. Clopton, No. 22. 

7. Three km. S.SE. of Ameluca, State of 
Puebla. Collection of Dr. E. A. L. Gevaerts, 
No. 499, 

8. Ten km. E.SE. of Ameluca, State of 
Puebla. Collection of Dr. E. A. L. Gevaerts, 
No. 605. 

9. Close to village of Yecuatla, State of 
Veracruz. Collection of Dr. K. T. Goldschmid, 
No. 837. 

10. Same as Loc. 9; collection of Mr. R. W. 
Barker, No. 77-A. 

11. Three km. NE. of Tempoal, State of 
+ ae Collection of Dr. T. Nolthenius, No. 
137. 

12. Fifteen km. SE. of Tantoyuca, State of 
Veracruz; in the Hacienda of Santa Maria de 
Ixcatepec. Collection of Dr. H. Meyer, No. 
1025. 

13. Eighteen km. SE. of Tantoyuca, State 
of Veracruz in the Hacienda of Santa Maria de 
Ixcatepec. Collection of Dr. E. G. Bonnard, 
No. 1273. 

14. Core, Mexican Eagle Oil Company’s 
Mecatepec No. 5 well, 4,590 feet. 

15. Union Oil Company’s Miahuapam No. 
3-A well, mud flush samples between 3,100 
and 4,100 feet. 

16. Mr. R. W. Barker’s collection from 
Ecuador; Ancon Point, Santa Elena Penin- 
sula, Ecuador. 

17. Twenty-two km. S.SE. of Tantoyuca, 
near Sabana Grande. Collection of Dr. H. 
Meyer, No. 1517. 

18. Fifteen and one-half km. E.SE. of 
Tantoyuca, in the Hacienda Chila Cortaza. 
Collection of Dr. H. Meyer, No. 1092. 
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HELICOLEPIDINA NORTONI, A NEW SPECIES OF FORAMINIFERA 
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ABSTRACT 


A new species of the foraminiferal genus Helicolepidina, H. nortoni, is described from the 
Eocene, at a depth of 3,611 to 3,612 feet in a well, in St. Landry Parish, Louisiana, and it is 
critically compared with Helicolepidina spiralis Tobler from the upper Eocene of Trinidad and 
northern Venezuela. The stolons connecting the chambers in the equatorial layer are described 
and illustrated. The full complement of stolons from a chamber seems to be six, two on each 
side of a chamber, and a proximal and a distal radial stolon for each chamber. 





Specimens of the species of //eli- 
colepidina described below were re- 
ceived from Mr. Richard D. Norton, 
paleontologist of the Texas Company 
at Shreveport, Louisiana. They were 
contained in a core sample from a 
well in sec. 20, T. 6 S., R. 5 E., St. 
Landry Parish, at a depth of 3,611 
to 3,612 feet. The specimens are in- 
teresting, for they represent the first 
recorded occurrence of [Telicolepidina 
in the Tertiary formations of the 
Gulf Coastal Plain of the United 
States and supply another instance 
of the extension of a Caribbean 
fauna into the southern United 
States. 


HELICOLEPIDINA NORTONI 
Vaughan, n. sp. 


Plate 39, figures 1-4; Plate 40, figures 1-5 


Test lenticular, with strong papillae 
over the central part. The diameter ranges 
from 2 to 3.5 mm. The dimensions of the 
specimens of which vertical sections are 
illustrated are as follows: The smaller 
specimen (pl. 40, fig. 2), diameter, 2.67 
mm., thickness, 1.2 mm.; intermediate 
specimen (pl. 40, fig. 1), diameter, 2.8 
mm., thickness, 1.7 mm; largest speci- 
men (pl. 40, fig. 3), diameter, 3.56 mm., 


thickness, 1.73 mm. In these specimens 
the diameter ranges from slightly more 
than twice the thickness to 1.6 times the 
thickness, but some specimens are less 
inflated, and the central prominence may 
not be equal in height on each side, one 
side may be only gently domed, almost 
flat. The slope from the apex to the mar- 
gin may be almost straight or it may be 
slightly excavated, with a_ peripheral 
flange. The vertical sections show the 
thick columns and large surface papillae 
(pl. 40, fig. 1), one papilla is about 0.53 
mm. in diameter, but most of them are 
much smaller. 

There are two embryonic chambers, 
one larger and nearly spherical; and 
another smaller chamber, the sides of 
which lap up on the periphery of the 
larger chamber, which, therefore, seems 
to be the initial chamber. The dividing 
walls between the two chambers is a part 
of the wall of the larger chamber and is 
slightly flattened along the contact, but 
it is still convex toward the smaller cham- 
ber. The wall around the two chambers 
is thick, as much as 30u. The dimensions 
of the chambers of four specimens of H. 
nortoni (Nos. 1, 2, 3, 4) and of one speci- 
men of H. spiralis (pl. 39, fig. 5) are given 
on the following page. The measurements 
are between the outsides of the walls, 
except that for the smaller chamber the 
measurements are from the outside of 
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the outer wall to the surface of the larger 
chamber to which the smaller chamber is 
applied. 

Some of the thin sections show around 
the embryonic chambers a girdle of cham- 
bers, some of which are slightly larger 
than the adjacent equatorial chambers, 
but I could not make out relations to the 
spiral chambers so definite as_ those 
figured by Barker (1934, p. 36). As many 
as nine of the girdling chambers were 
counted. 


is shorter than the transverse. Adjacent 
to the inner side of the spiral chambers, 
chambers are as large as 114 by 85y, meas- 
ured between the middle of the walls, 
but the chambers vary in size and in the 
degree of both radial compression and 
transverse extension. Outside the spiral, 
the chambers are larger, one on the periph- 
ery measuring 190 by 114u. Passages 
for stolons can be seen at the sides of 
some of the chamber walls. Plate 40, 
fig. 5, illustrates a decalcified Canada 


Dimensions of Nucleoconch of Helicolepidina nortoni, Specimens Nos. 1 to 4, and 
Helicolepidina spiralis, Specimen No. 5. 











Specimen Total Dimensions of Dimensions of 
number length larger chamber smaller chamber 
1 210u 165 X142y 135X 67p 
2 225 187 X 142 165X 82 
3 270 195X172 180 X 105 
4 270 210X172 180 X 90 
5 315 240 X 210 202 X 105 





The equatorial chambers present three 
types, viz., those within the spiral row of 
chambers, the spiral row, and those out- 
side the spiral row. The spiral row forms a 
little more than one complete whorl. 
Near the center the chambers forming it 
are not very distinct from the other equa- 
torial chambers of that region, rendering 
the inner end of the spiral indefinite. 
Farther out the spiral chambers are 
clearly differentiated. In general, the 
outer wall of a chamber in the spiral 
imbricates on its proximal side over the 
outer wall of the adjacent chamber. The 
greater diagonal of a chamber near the 
periphery is about 114; the shorter 
diagonal, including the walls, is about 
95u. In one place, for a considerable dis- 
tance the spiral is bounded on its inner 
side by a continuous wall as much as 76u 
thick. There is a similar, but apparently 
more continuous, spiral wall in H. spiralis. 

The chambers both within and with- 
out the spiral row tend to form radial 
rows and are mostly hexagonal in shape. 
Except near the center where the di- 
ameter is about 29u, the radial diameter 


balsam preparation of an equatorial sec- 
tion, X 210. This figure shows four stolons, 
two on each side, at the sides of most 
chambers. One chamber has two stolons 
from one corner, the lower left corner of 
the chamber; and another chamber, the 
lowest in the figure, has a radial stolon on 
its proximal side. Six stolons is probably 
the usual number, two on each side of a 
chamber, and a proximal and a distal 
radial stolon. Two stolons may lead to 
the corners of some chambers. 

Vertical sections, X15, of three speci- 
mens are illustrated by Plate 40, figs. 1, 
2, 3. The equatorial chambers gradually 
increase in height from near the embry- 
onic chambers to the periphery, except 
that in each section, on the right hand 
side of the figures, one equatorial cham- 
ber is larger than the adjacent chamber 
on each side. This larger chamber ap- 
parently is one of the spiral row. Where 
the layer is thin the height of the cham- 
bers is about 50u; at the periphery it is 
about 100u, including the roof and floor. 
The height of the large chamber, noted 
above, ranges from about 130 to 170u. 
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Apertures for stolons are recognizable in 
a number of chambers. There is one aper- 
ture in a chamber, it is situated near the 
proximal chamber wall or nearly in the 
middle between the proximal and distal 
walls, and its diameter is rather small, 
about 15u. Two of them, X107, are 
shown on Plate 49, fig. 4. 

The lateral chambers occur in definite 
tiers, with open cavities, the height usu- 
ally, but not invariably, exceeding the 
thickness of the roofs and floors, which 
are very finely perforate. Over the center 
the number of layers ranges from eight 
to ten; it decreases toward the periphery, 
where there may be only one layer, or a 
very slight edge without lateral chambers. 
Apertures for stolons are present in some 
of the vertical walls between the cham- 
bers. Very strong pillars are present, 
especially over the center. 

Locality and geologic horizon.—The 
locality has already been stated in the 
introductory paragraph. The geologic 
horizon must be inferred from the known 
stratigraphic occurrence elsewhere of 
Helicolepidina and from the presence in 





THOMAS WAYLAND VAUGHAN 





association with H. nortont of small speci- 
mens of a species of Operculina, which 
seems to be O. vaughant Cushman (Cush- 
man, 1921, p. 128, pl. 19, figs. 6, 7). Notes 
on the Operculina are as follows: 

Plate 39, fig. 6, represents the exterior, 
x10, of a specimen, and Plate 39, fig. 7, 
represents a horizontal section, X15, of 
a specimen. 

The test is planispiral, thickened over 
the center, sutures apparently raised. 
Diameter from outer edge of the aperture 
through the center, 2.25 mm.; at right 
angles to a line through the aperture, 
from 1.75 to 2.0 mm.; thickness through 
the center, 0.5 mm. Whorls between 2 and 
3; 21 chambers in the last coil; chamber 
walls gently and regularly curved (com- 
pare with Cushman, 1921, pl. 19, fig. 7). 
These specimens are small and perhaps 
are immature, but they present so many 
features similar to those of O. vaughani 
that I am tentatively referring them to 
that species. 

From the foregoing remarks, the in- 
ference seems warranted that the geolo- 
gic horizon of Helicolepidina nortoni is 





EXPLANATION OF PLATE 39 


Fics. 1-4—Helicolepidina nortoni Vaughan, n. sp. 1, Views of exterior of four specimens, X5. 
2, Views of exterior of four specimens, X5. 3, Equatorial section, X27. 4, Equatorial 


section, X27. 


(p. 248) 


5—Helicolepidina spiralis Tobler, from Soldado Reck, Trinidad. Equatorial section, X27. 


(p. 251) 


6, 7—Operculina sp. cf. O. vaughani Cushman. 6, View of exterior, X10. 7, Median sec- 








(p. 250) 


tion, X15. 


EXPLANATION OF PLATE 40 


Fics. 1-5—Helicolepidina nortoni Vaughan, n. sp. I-3, Vertical sections of three specimens 
X15. 4, Vertical section, X107, of the equatorial layer near the periphery of the 
specimen represented by fig. 3. This section shows several stoloniferous apertures, two 
of them are marked by the letter a immediately below them. 5, Decalcified Canada 
balsam preparation, X210. The dark areas represent spaces filled with balsam, the 
light areas represent spaces from which the calcium carbonate skeleton has been re- 
moved. (p. 248) 

6-8—Helicolepidina spiralis Tobler. 6, 7, from Soldado Rock, Trinidad (loc. Kugler, K. 
296). 6, Vertical section, X27. 7, Vertical section of the equatorial layer, X 107, near 
the periphery of the specimen represented by fig. 6. Each of two chambers, marked 
by letter a, in this specimen shows two apertures. Of the three light-colored spots in a 
curved tier to the right of the right-hand a only the middle spot represents an aper- 
ture. The letter b is below an aperture through the vertical wall between lateral 
chambers. 8, From Cortez Trace, Moruga, Trinidad (loc. Kugler, K. 595). Decalci- 
fied Canada balsam preparation, X210. Dark and light areas as in fig. 5. Radial 
stolons are more distinct in other parts of this preparation. (p. 251) 
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upper Eocene, in beds equivalent to a 
part of the Jackson formation and a part 
of the Ocala limestone, but probably not 
the top part of those formations. 

Comparison and discussion.—Mr. R. 
Wright Barker has recently summarized 
knowledge of species of Jlelicolepidina 
(Barker, 1934), rendering it unnecessary 
to review the literature in this paper, ex- 
cept to mention that subsequent to 
Barker’s paper, M. G. Rutten has re- 
ferred Lepidocyclina (?I1solepidina) vicha- 
yalensis LL. Rutten to Actinosiphon 
Vaughan (M. G. Rutten, 1935). /elico- 
lepidina polygyralis Barker has more 
whorls than //. nortonit and therefore it 
can be eliminated from further considera- 
tion. 77. nortont is very similar to J. 
spiralis Tobler, the genotype of [Telicole p- 
idina. Barker (1934, p. 349) presents 
measurements of species of JIelicolep- 
idina. The total length of the embryonic 
apparatus in the horizontal section of J. 
spiralis, for which I give measurements 
in my table, is 50 per cent longer than 
the length given by Barker, who gives 
it as 200u. In its size and number of 
whorls, //. nortont is similar to IT. spiralis, 
but its form is more like that of //. poly- 
gyralis. Its pillars appear to differ from 
those of //. spiralis by being larger and 
by being more restricted to the umbonal 
region. The principal difference, however, 
seems to be in the spiral chambers of 7. 
nortoni, not extending so clearly to the 
embryonic chambers as in JJ. spiralis. 

In connection with the study of J/. 
nortont | have made a restudy of some of 
the features of I. spiralis, particularly 
the stoloniferous apertures. Douvillé 
(1923, p. 568, fig. 2) presents an axial 
section of /I. spiralis, X60, and says, 
“montrant deux ouvertures de communi- 
cation que présente chaque logette.”” In 
his figure, however, only two chambers 
show two apertures each, whereas only 
one aperture is indicated for each of the 
other chambers. The earlier vertical sec- 
tions of 7H. spiralis and HH. polygyralis 
studied bv me did not clearly exhibit the 
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apertures, but an additional section pre- 
pared by Dr. W. S. Cole shows them 
admirably. The larger chambers (pl. 40, 
fig. 7) show two apertures. These aper- 
tures are about 184 in diameter and 
are large in comparison with the single 
apertures present in smaller chambers. 
The smaller apertures are about 10y in 
diameter. Douvillé’s figure is essentially 
correct, but his description needs to be 
modified as indicated above. I did not 
find two apertures in a chamber in H. 
nortoni, but the mode of occurrence is 
similar to that in JI. spiralis, and the 
number of apertures per chamber may 
be one or two, as in //, spiralis. In cham- 
bers of Helicolepidina in which there are 
two apertures, the apertures do not occur 
as a pair along a vertical line, as in Dis- 
cocyclina and Lepidocyclina, but occur 
along a radial line. 

In addition to the undecalcified ver- 
tical section described above, I have 
studied decalcified balsam impregnations 
of equatorial sections, a part of one of 
which is illustrated, 210, by Plate 40, 
fig. 8. The stolons between the chamber 
Cavities are similar to those in //. nortoni. 
The complete number in some chambers 
is six, two on each side, and a proximal 
and a distal radial stolon. 

There are distinct apertures for stolons 
in the vertical walls between the lateral 
chambers. One of these is shown on Plate 
40, fig. 7, just above the letter 6, and 
several other apertures can be recognized. 
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scribed and illustrated in this paper, to 
Mr. Ursel S. Armstrong for making the 
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them and Mr. E. C. La Fond for making 
the photographs herewith reproduced. 
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DISCOCYCLINA FROM THE LOWER EOCENE OF ALABAMA 
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ABSTRACT 


In this paper two new species of Discocyclina, D. blanpiedi and D. cookei, are described from 
the lower Eocene exposed at Salt Mountain, Clarke County, Alabama, and critical notes are 
made on and illustrations are given of particular features of Discocyclina pratti (Michelin), D. 
darki (Cushman), D. psila Woodring, and Pseudophragmina floridana (Cushman) Douvillé. 





The specimens on which the fol- 
lowing descriptions of Discocyclina 
blanpiedt and D. cookei are based 
were received from Dr. C. W. Cooke, 
of the U. S. Geological Survey, who 
collected them in the vicinity of Salt 
Mountain, Alabama. These species 
are interesting in that they occur in 
the lower Eocene. The only other 
definitely known lower Eocene 
species of Discocyclina so far de- 
scribed from America are three spe- 
cies described by me from Mexico 
(Vaughan, 1929). They are as fol- 
lows: Discocyclina weaveri Vaughan, 
D. weavert Vaughan var. parvipapil- 
lata Vaughan, D. cristensis (Vaughan), 
D. stephensoni Vaughan. 

Another species, D. zaragosensis 
Vaughan, occurs in either the upper- 
most lower Eocene or the lowest 
middle Eocene of the State of Nuevo 
Leon, near a place known as Los 
Cigarros, which I recorded incor- 
rectly as Zaragosa. Several middle 
Eocene species have been described, 
but it is not necessary to list them 
here. 

Besides the two species described 
in this paper, Mr. Richard D. Nor- 


ton, paleontologist of the Texas 
Company in Shreveport, Louisiana, 
sent me in December, 1932, speci- 
mens of one, possibly two, species of 
Discocyclina contained in a core from 
Wilson A well of the Alabama Oil 
and Gas Company, Washington 
County, Alabama, depth 1178 to 
1181 feet. One definable species rep- 
resented in this material differs from 
both D. blanpiedi and D. cookei, and 
I had hoped to include a description 
of it in this paper, but that has not 
been practicable. This note is intro- 
duced to call attention to the pres- 
ence of other species of Discocyclina 
in the Eocene of Alabama. 

Doctor Cooke, in his recently pub- 
lished paper, ‘‘Notes on the Vicks- 
burg group”’ (Cooke, 1935, p. 1163) 
discusses the age of the Salt Moun- 
tain limestone and states that 


according to Mr. Blanpied the Salt Moun- 
tain limestone occupies a place within the 
Wilcox group between the Tuscahoma sand 
and the Nanafalia formation. It was upthrust 
to its present position adjacent to the Vicks- 
burg group by the Jackson fault. 


In my memoir, ‘‘The Eocene and 
Lower Oligocene coral faunas of the 
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United States,” I described two spe- 
cies of corals from the coral limestone 
at Salt Mountain near Jackson, Ala- 
bama. To these I applied the names 
Stylophora ponderosa (Vaughan, 
1900, p. 132, pl. 13, fig. 16; pl. 14, 
figs. 1-1b) and Turbinaria? alaba- 
mensis (Vaughan, 1900, p. 194, pl. 
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Oligocene of Antigua and Bain- 
bridge, Georgia. It is not possible at 
present for me to review the identif- 
cation of the specimens from Bain- 
bridge and Antigua, but as soon as 
I can I shall restudy the specimens 
on which the identifications were 
based. 


Dimensions of the Embryonic Chambers of Discocyclina blanpiedi 
(measurements include the walls) 








—— 


(c) Distance across 





Specimen (a) Diameter of (b) Distance between eg ener 
number smaller chamber endsof curvedchamber 2.2," Chambers at 
right angles to (b) 
1 82u 150u 120 
2 105 135 150 
3 82 135 135 





The chamber walls are about 8u thick and are perforate. 


23, figs. 1-3; pl. 24). Later I identi- 
fied specimens from the island of 
Antigua with the first of these 
species, and I referred the second to 
the genus Actinacis, identifying with 
it specimens from near Bainbridge 
on Flint River, Georgia (Vaughan, 
1919, p. 206). Although it appears 
that the two species from Salt Moun- 
tain are placed in the proper genera, 
Stylophora and Actinacis, it is prob- 
able that I was in error in identify- 
ing with them specimens from the 


DIscOCYCLINA BLANPIEDI Vaughan, n. sp. 
Plate 41, figures 1-7 


Test discoid, small, thin, wafer-like, 
with or without a slight umbonal thicken- 
ing over the center, surface finely granu- 
late. Diameter, 3 to 4 mm.; thickness 
about 0.7 mm., less than 1 mm.; diameter 
about five times the thickness. Granules 
range from about 20u to about 50y in 
diameter. 

The embryonic chambers are composed 
of an inner spherical chamber which is 
partly embraced by a curved outer cham- 
ber. The dimensions of the chambers are 
given in the above table. 


EXPLANATION OF PLATE 41 


Fics. 1-7—Discocyclina blanpiedi Vaughan, n. sp. /, Exteriors of four specimens, X5. 2, Ex- 
terior, X10, of the largest specimen represented by fig. /. This figure shows the 
granules on the surface of the test. 3, Equatorial section, X15. 4, A part of the cham- 
bers in the equatorial layer, X85, of the specimen represented by fig. 3. Note that 
some radial chamber walls do not reach the annular wall on the proximal side of the 
chambers. 5, Vertical section of specimen, X27. 6, Right-hand periphery, X85, of 
specimen represented by fig. 5. Note the height of the equatorial chambers at the 
periphery. 7, Vertical section, X27, of two specimens, the upper one of which is 
umbonate and shows pillars over the central part of the test. Note the distinctness 


of the equatorial layer. 


(p. 254) 


8—Discocyclina pratti (Michelin) Schlumberger, from Biarritz, France. Equatorial 
chambers as seen in a horizontal section, X85. Note that the radial chamber walls 
do not all reach the annular chamber wall on the proximal side of the chambers. 
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The equatorial chambers form rather 
regular annuli, increasing in radial di- 
ameter from about 22u4 near the center 
to as much as between 45 and 50y near 
the periphery, but some of the distal 
annuli are narrower. In the specimen 
illustrated by Plate 41, fig. 3, there are 
about 54 annuli in 2 mm., an average 
distance across an annulus of 37. The 
transverse diameter of the chambers is 
nearly the same as or only slightly greater 
than the radial diameter. The chambers 
are nearly square. The chamber walls in 
adjacent annuli alternate in position. 
The thickness of the chamber cavities in 
the equatorial layer near the center 
ranges from about 8 to perhaps 16y, 
gradually increasing toward the periph- 
ery; at and near the periphery there is 
a sudden increase to as much as 50uy. 
Although the equatorial layer is thin in 
the central part of the test, the chamber 
cavities are recognizable up to or almost 
up to the embryonic chambers. This dis- 
tinctness of the chamber cavities of the 
equatorial layer constitutes an important 
difference between D. blanpiedi and D. 
cookei. The roofs and floors range from 
20 to 30u thick. 

Tae chamber communications present 
signi.icant features. Although there have 
been secondary infiltration and recrystal- 
lization in the specimens, it can be seen 
that there were annular stolons at the 
proximal ends of the radial chamber 
walls, and that the median dark line in 
each radial chamber wall merges with 
the annular dark line at the distal ends 
or sides of the chambers (see pl. 41, fig .4). 
The communication between the cham- 
bers is similar to that in Discocyclina 
pratti (Michelin) (see pl. 41, fig. 8), and 
not as in D. psila Woodring (see pl. 42, 
fig. 7). 

The lateral chambers are irregular in 
size, shape, and arrangement. They ap- 
pear as slits, as much as 112y long and 
7u high, separated by roofs and floors 
as much as 23 thick, or as small ellip- 
tical or irregularly shaped cavities. The 
roofs and floors in places are 30u thick 
and the slits may be only 3 or 4y in 
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height. The chamber cavities are more 
open near the outer surfaces. There is 
some imbrication of the ends of segments 
of the roofs, a process from the distal end 
of a segment projecting below the proxi- 
mal end of the next outer segment of the 
roof. There are occasional irregularly de- 
veloped pillars. Pillars are better de- 
veloped in the more umbonate variants. 
On the outer surfaces of the roofs there 
are distant, irregularly distributed gran- 
ules, which range approximately from 15 
to 40u in diameter. 

A precise count of the number of layers 
of chambers is not practicable, but it 
seems that over the center the number 
ranges from about eight to about eleven. 

Syntypes—Two horizontal and two 
vertical sections, and four specimens 
mounted on cardboard, from an under- 
ground spring at the N.W. corner S.W. 
i S.W. } sec. 34. T. 6 N., R. 2 E., 
Clarke County, Alabama, three-quarters 
of a mile north of Salt Mountain, de- 
posited in the U. S. National Museum. 
Collected by C. W. Cooke. 

Other locality.—Salt Mountain, 6 miles 
south of Jackson, Clarke County, Ala- 
bama, collected by B. W. Blanpied and 
C. W. Cooke. 

Variation.—A variation presented by 
a specimen from the type lot of speci- 
mens consists in its being umbonate and 
in its having well-developed, fairly thick 
pillars, which are larger over the center. 
Otherwise, the features are similar to 
those of the vertical sections of syntypes. 
This specimen and another specimen 
cemented to it are illustrated by Plate 
41, fig. 7. 

Geologic horizon.—According to Mr. 
Blanpied, as has already been stated, the 
horizon is in the lower Eocene Wilcox 
group, between the Tuscahoma sand and 
the Nanafalia formation. 

Comparisons.—Since D. blanpiedi oc- 
curs in lower Eocene deposits, compari- 
son with upper Eocene species of some- 
what similar appearance is scarcely nec- 
essary. Therefore, comparisons will be 
made only with D. clarki (Cushman) 
from the Meganos group of the Eocene, 
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north of Coalinga, and from beds bor- 
dering Simi Valley, referred by B. L. 
Clark to the Domengine formation 
(Schenck, 1929, p. 221, pl. 27, figs. 1, 2, 5, 
text fig. 7; Woodring, 1930, p. 150); 
and D. psila Woodring from the Do- 
mengine horizon of the middle or later 
lower Eocene of the Santa Ynez Range, 
near Santa Barbara, California (Wood- 
ring, 1930, p. 148, and 1931, p. 374). 
Fortunately, both D. clarki and D. psila 
are represented by excellent prepara- 
tions in the collections of the Scripps 
Institution, and illustrations of them are 
introduced for comparisons. In both D. 
clarki (pl. 43, fig. 1) and D. psila (pl. 42, 
fig. 7) the annular stolon is on the distal 
side of the equatorial chambers, whereas 
in D. blanpiedi the annular stolon is on the 
proximal side of the chambers, as in D. 
pratti. It seems probable that species re- 
ferred to Discocyclina (Discocyclina) will 
have to be placed in two different genera 
on the basis of the position of the annular 
stolons. In the genotype the annular 
stolons are on the proximal side of the 
chambers as in D. blanpiedi; but in D. 
perpusilla Vaughan (Vaughan, 1929, p. 
9, pl. 2, figs. 3-5a), D. clarki (Cushman) 
and D. psila Woodring, the annular 
stolons are on the distal side of the cham- 
bers. 

Besides the fundamental structural 
difference between species, noted above, 
there are other differences. D. clarki (pl. 
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43, fig. 2) is larger than D. psila (pl. 42, 
fig. 8) and D. blanpiedi, the granulations 
or papillae on the surface are coarser, and 
the cavities of the lateral chambers are 
more open. D. psila is similar to D. blan- 
piedi in size, shape, and surface ornamen- 
tation. The vertical sections are also 
similar, but there are differences in the 
horizontal sections. The nucleoconch of 
D. psila is 160 to 170u in diameter; 
that of D. blanpiedi, about 115y; and the 
equatorial chambers of D. psila are 
radially more elongate than those of D, 
blanpiedi. 

Although D. blanpiedi externally looks 
like other species of Discocyclina, the 
details of its inner structure show that it 
is very different. 


DIscOCcYCLINA COOKEI Vaughan, n. sp. 
Plate 42, figures 1-6 

Test thin, undulate, flattish or selli- 
form, surface minutely granulate. Di- 
ameter, 5 to 7 mm.; thickness through 
the center, 0.4 mm. in the specimen illus- 
trated by Plate 42, fig. 4, which is about 
4 mm. in diameter, or the diameter is 
about ten times the thickness in this 
specimen, but in other specimens the 
ratio is even greater. 

The embryonic chambers are composed 
of an inner spherical! chamber partly em- 
braced by a curved outer chamber. The 
dimensions of the chambers are as fol- 
lows: 





EXPLANATION OF PLATE 42 


Fics. 1-6—Discocyclina cookei Vaughan, n. sp. 1, Views of the exterior of three specimens, 
x5. 2, Equatorial section, X15. 3, A part of the equatorial section, X85, of the 
specimen represented by fig. 2. This figure shows some of the radial walls, a few of 
which appear to reach from one annular wall to the next. Others are short. In most 
of the areas between annular walls the radial walls are absent. 4, Vertical section of 
a specimen, X27. 5, Vertical section of another specimen, X27. 6, The peripheral 
part, X85, of the left-hand of the specimen represented by fig. 5. Note that the up- 
per and lower walls of the equatorial layer almost touch, so that most of the equa- 
torial layer is represented only by a dark line. (p. 256) 

7, 8—Discocyclina psila Woodring. 7, A part of the equatorial layer, X85, of a specimen. 
The embryonic chambers are shown; it is also shown that the radial chamber walls 
of the equatorial layer are usually in alignment and that some of them are wavy, not 
entirely straight. The annular stolons of the equatorial chambers are on the distal 
sides of the chambers, but they are not clearly shown in the section. 8, Vertical sec- 
tion of a specimen, X27. (p. 256) 
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Dimensions of Embryonic Chambers of Discocyclina cookei 
(measurements include the walls) 








(c) Distance across both 





Specimen (a) Diameter of (b) Distance between - 
number smallerchamber _ ends of curved chamber gr oh ny or 
1 135 270u 225 
2 135 262 187 





The thickness of the chamber walls is between 10 and 124. The embryonic chambers are defi- 


nitely larger than in D. blanpiedi. 


The equatorial chambers form 41 an- 
nuli in the specimen represented by Plate 
42, fig. 2, in 2.27 mm., or the average dis- 
tance between the middles of the walls 
of adjacent annuli is 55 uw. The range in 
the width of the annuli is from about 38 
to about 76 w. The annuli average wider 
than in D. blanpiedi. Radial chamber 
walls are absent, rudimentary, or indis- 
tinct. Along each annular wall there is a 
row of small granules, from which extend 
plate-like projections. The distance be- 
tween the median lines of the granules 
ranges from 15 to 23 u. Some of the plates 
extend half-way across the space between 
the annular walls; a few reach to or al- 
most to the wall on the distal side of the 
chamber cavity and look like radial 
chamber-walls, the distance between 
such walls being about 15 yw. These plate- 
like projections may represent radial 
chamber-walls, which were very delicate 
and have been almost obliterated by 
secondary changes in fossilization. If this 
surmise should be correct, and appar- 
ently it is, the equatorial chambers are 
very narrow, with the radial diameter as 
much as four and a half times the trans- 
verse diameter. It could not certainly be 
made out whether the radial walls of 
adjacent annuli alternate in position or 
are aligned, but the latter appears to be 
the condition. 

In a vertical section the equatorial 
layer is so depressed as to be almost ob- 
literated. In the section illustrated by 
Plate 42, fig. 4, near the embryonic cham- 
bers it is represented by only a dark line; 
at the periphery of the more perfect side, 
about 1.9 mm. from the center, the height 
of the chamber cavity is about 30 uw. In 


another section (pl. 42, figs. 5, 6) of an- 
other specimen of about the same size, 
the relations are similar, the height of the 
cavity of a chamber at the periphery 
being 22 yw. The equatorial layer in D. 
cooket is more depressed than in D. 
blanpiedi. The roofs and floors are rela- 
tively thick, 30 to 37 w. A few chambers 
near the periphery seem to show a pair 
of stoloniferous apertures similar to 
those in D. praiti, but is not certain. 
The lateral chambers of D. cookei re- 
semble those of D. blanpiedi. They ap- 
pear in vertical section as narrow, elon- 
gate slits between the floors and roofs, 
and in general do not show definite ar- 
rangement in tiers. The thickness of the 
roofs and floors exceeds the height of the 
cavities. The number of layers over the 
center is not entirely definite because of 
imbrication. It is about eight or nine. The 
outer surfaces of the roofs bear granules 
similar to those in D. blanpiedi and there 
are a few weakly developed pillars. 
Types.—Syntypes, two horizontal and 
two vertical sections; paratypes, three 
specimens mounted on cardboard; all 
from the foot of Salt Mountain, Clarke 
County, Alabama, out of a fresh road 
cut at the Jackson fault, deposited in the 
U. S. National Museum. Collected by C. 
W. Cooke. 
Geologic 
note. 
Comparisons.—The_ differences _ be- 
tween D. cookei and D. blanpiedi have 
been pointed out in the description of D. 
cookei. The test of D. cookei is larger than 
that of D. blanpiedi, it is usually undu- 
late and may be selliform; the embryonic 
chambers of D. cookei are larger; the 


horizon.—See introductory 
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annuli of the equatorial chambers are 
wider; the radial walls of the equatorial 
chambers are absent, rudimentary, or 
indistinct; the equatorial layer in vertical 
sections is so depressed that the roofs and 
floors almost touch and almost obliterate 
the chamber cavities, which are indis- 
tinct only near the periphery where their 
height is still less than that of the cham- 
bers in D. blanpiedi. 

A question may properly be raised as 
to whether D. cookei should be referred to 
Discocyclina. Except that the radial walls 
of the equatorial chambers are so poorly 
developed, the essential structural fea- 
tures appear to be similar to those of D. 
pratti (Michelin), the genotype. Several 
species of Discocyclina have incompletely- 
developed, rudimentary, or obsolete 
radial walls in the equatorial chambers. 
Such is the condition in D. floridana 
(Cushman), D. advena (Cushman), and 
D. stephensont Vaughan; and a similar 
condition is found in the specimens sent 
to me by Mr. Norton from the deep well 
in Washington County, Alabama. Ap- 
parently the structural features of the 
species now referred to Discocyclina re- 
quire more detailed study than they have 
yet received. It is not unreasonable to 
surmise that the species now placed in 
Discocyclina may be distributed in two 
or more genera. 

Douvillé may be correct in establish- 
ing for Orthophragmina floridana Cush- 
man another genus, to which he has 
applied the name Pseudophragmina 





THOMAS WAYLAND VAUGHAN 


(Douvillé, H., 1923, p. 373). As a part of 
this discussion of species referred to 
Discocyclina, additional notes will be 
made on Orthophragmina floridana Cush- 
man (Cushman, 1917, p. 116, pl. 40, fig, 
3) =Discocyclina floridana (Cushman) 
Vaughan (Vaughan, 1928, p. 341, pl. 56, 
fig. 2)=Pseudophragmina _ floridana 
(Cushman) H. Douvillé (1923, p. 373, pl. 
13, figs. 1-3). Because of the softness of 
the specimens it is very difficult, almost 
impracticable, to get satisfactory prep- 
arations for microscopic study. Several 
years ago, by impregnating specimens 
with bakelite, Mr. G. Leslie Whipple 
made at the Scripps Institution three 
horizontal and two vertical sections of 
topotype material from Marianna, Flor- 
ida, and they are the basis of the follow- 
ing notes and accompanying illustrations. 

The embryonic chambers are com- 
posed of an inner spherical chamber, 
about 113 uw in diameter, which is at one 
side of and surrounded by a larger cham- 
ber which is 300 uw in diameter. The 
thickness of the walls, because of the 
state of preservation, could not be ac- 
curately measured, but it appears to be 
about 15 yw. The embryonic chambers 
present the features usual in Discocyclina. 

Douvillé (op. sup. cit.) has given a 
good description and good illustrations of 
the equatorial chambers. These cham- 
bers are radially elongate, the radial 
walls of adjacent annuli are in alignment, 
and usually they either do not reach the 
next outer annular wall or they are rep- 





EXPLANATION OF PLATE 43 


Fics. 1, 2—Discocyclina clarki (Cushman) Vaughan, from Simi Valley, California. 1, Equa- 
torial chambers, X85. The figure shows that the radial chamber walls are in align- 
ment and that they do not meet the annular wall on the distal side of the chambers. 


2, Vertical section of several specimens, about X28. 


(p. 256) 


3-7—P seudophragmina floridana (Cushman) Douvillé. 3, Part of an equatorial section, 
X27. 4, A smaller part of an equatorial section, X85. Figs. 3 and 4 show that the 
radial chamber walls are in alignment from one annulus to the next, that they are 
wavy and interrupted, and that many of them do not reach the annular wall on the 
distal side of the chambers. 5, A vertical section, X15, of one-half of a specimen. 
6, A part, X27, of the vertical section of the specimen represented by fig. 5. 7, The 
peripheral part, X85, of the specimen represented by figs. 5 and 6. Tothe right of the 
two white spots near the left end of the figure, there are four small white dots in a 
horizontal row. These dots probably represent apertures for protoplasmic connection 


between chambers. 


(p. 258) 
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resented in their distal portions by in- 
terrupted short plates or by granules. 
Furthermore, many of the chamber 
walls are wavy, not entirely straight 
(pl. 43, figs. 3, 4). 

As seen in vertical section (pl. 43, figs. 
5-7), the equatorial layer near the em- 
embryonic chambers is so depressed that 
it cannot be followed with certainty. 
Near the periphery the bounding walls 
and the chamber cavities are recogniz- 
able. In places near the periphery open- 
ings that simulate apertures for stolons 
are present, but the openings may be due 
to breakage or they may represent spaces 
between interrupted parts of chamber 
walls. These openings are single in a ver- 
tical section of a chamber, not paired, 
as in D. pratti. 

Near the embryonic chambers the 
walls of the lateral chambers are thin 
and the spaces between them are very 
small, almost obliterated. Outside this 
zone, both vertically and horizontally, 
the cavities are vesicular, rather large, 
and their walls are distinct. Pillars are 
well developed. These features are better 
presented by the illustrations (pl. 43, 
figs. 5-7) than they can be in a descrip- 
tion. 

That Discocyclina cookei and Pseudo- 
phragmina floridana are different species 
is too obvious to require comment, but do 
they belong to the same genus? The em- 
bryonic chambers are similar in type, 
but the radial chamber walls are different 
and there are also differences in the lat- 
eral chambers. Unfortunately, impor- 
tant structural features cannot be made 
out with certainty on the preparations 
available. Notwithstanding this defi- 
ciency in information, the two species 
probably belong to different genera, and 
it will be reiterated that American species 
now placed in Discocyclina may, after 
more critical study, be placed in two or 
more different genera. 
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ABSTRACT 


The genera Schizoblastus and Cryptoblastus are compared and contrasted, and an emended 
diagnosis is offered for Schizoblastus. Considerable new information is presented concerning 


Schizoblastus, and a new subgenus, Monoschizoblastus, is proposed. 


Nine species and varieties 


of Schizoblastus are described and illustrated; six of them are described for the first time. A dis- 
cussion of the geographic and stratigraphic occurrence of Schizoblastus is also given. 


In North America the Osage 
strata of the Mississippi Valley prov- 
ince are unusually rich in echino- 
derm remains, of which blastoids 
comprise no inconsiderable portion. 
Quarries in the Burlington limestone 
at Burlington, Iowa, and at Hannibal 
and Louisiana, Missouri, have in the 
past yielded large numbers of blas- 
toids, and more recently blastoids 
have been obtained in considerable 
numbers at Sedalia and at Spring- 
field, Missouri. Partly because of the 
accessibility of these outcrops, large 
numbers of blastoids have annually 
been added to the collection at the 
State University of Iowa, and it has 
reached considerable proportions. 
About 1909, through the generosity 
of Frank Springer, the repository at 
the State University of Iowa came 
into possession of duplicate material 
of the Springer echinoderm collec- 
tion, the main portion of which has 
been deposited in the United States 
National Museum. 

A survey of the blastoids in the 
State University of Iowa collection 
indicated that many of the species 
were incorrectly identified, and a 


review of the literature on blastoids 
has revealed a need for research on 
the Osage species. Accordingly, | 
have undertaken such a_ study. 
Special attention has been directed 
to the geographic and geologic occur- 
rences in the hope that they would 
furnish some much-needed §strati- 
graphic information. It has _ been 
demonstrated that most crinoids 
have a limited vertical range and for 
this reason they are excellent guide 
fossils in local areas, although limited 
horizontal distribution usually pre- 
vents their use for widespread corre- 
lations. Blastoids should prove to be 
as useful for correlation purposes as 
the crinoids because of their similar 
habits, and indeed most of the Osage 
species seem to have a very limited 
vertical range. 

In addition to studying the ma- 
terial in the Iowa collection I have 
spent considerable time in the field 
in Iowa and Missouri collecting blas- 
toids, and Dr. L. R. Laudon of the 
University of Tulsa, who has spent 
portions of several field seasons col- 
lecting in the Burlington area, has 
loaned his entire collection to me for 
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study. The Laudon collection has 
proved especially valuable from a 
stratigraphic standpoint because the 
specimens have been very carefully 
collected and labeled. 

No claims to completeness in this 
study of Schizoblastus and Crypto- 
blastus are made, for these genera 
cannot be thoroughly diagnosed until 
the Springer collection in the United 
States Museum has been studied. 
Also, the exact status of many species 
will of necessity remain in doubt 
until types in the R. R. Rowley col- 
lection, not now available for study, 
have been restudied. Another diffi- 
culty is that many type specimens 
have been lost. Some of Swallow’s 
types presumably were lost in the 
fire at the University of Missouri in 
1892. Professor Werner of Washing- 
ton University has recently written 
me that none of Hambach’s types 
are now at Washington University, 
and that Hambach had sold many 
of his fossils. 

The Osage group comprises the 
lower middle part of the Mississip- 
pian system, and in the Mississippi 
Valley is classified as follows: 


Series Group Formation 
Warsaw 
Keokuk 
Valmeyer Osage { Burlington 
Fern Glen (in part St. Joe, 
Reeds Spring, Sedalia). 


In the present paper we are con- 
cerned primarily with the zones of 
the Burlington limestone, since most 
of the species here described came 
from zones within that formation. 

Niles and Wachsmuth (1886) pro- 
posed on the basis of crinoid remains 


to divide the Burlington limestone 
(as delineated by Hall in 1858) into 
two members, the lower Burlington 
and the upper Burlington. This was 
not the first attempt to divide the 
Burlington, for C. A. White (1860) 
had earlier divided the rocks exposed 
at Burlington, Iowa, into eight beds; 
but the work by Niles and Wachs- 
muth was the first attempt to divide 
the Burlington into zones by means 
of crinoids. Subsequent studies have 
extended the known vertical range 
of many of the Burlington crinoids, 
and although lower and upper divi- 
sions of the formation are still recog- 
nized, it is now generally conceded 
that neither lithologic nor faunal evi- 
dence, nor both, warrants a division 
of the Burlington limestone into 
members. However, it is possible to 
recognize definite faunal zones within 
the formation. Keyes and Rowley 
(1897) separated the lower part of 
the Burlington limestone at Loui- 
siana, Mo., into five zones upon litho- 
logic and faunal grounds, and the 
upper portion of the formation which 
is represented at Louisiana they 
divided into three zones. Later, 
Rowley (1900) discussed the vertical 
range of each of the twenty species 
of blastoids at that time known to 
occur in the Burlington formation at 
Louisiana. A few years later Rowley 
(1908) recognized only four zones in 
the ‘‘Lower Burlington’’ at Louisiana, 
and he stated that ‘‘there is no per- 
sistency in the character of the Upper 
Burlington and it is almost impos- 
sible to separate into divisions.”’ Van 
Tuyl (1925) has written concerning 
the stratigraphy of the Osage group 
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in Iowa and has described the for- 
mations bed by bed and listed the 
fossils at that time known to occur 
in each bed. Moore (1928) has done 
essentially the same thing for the 
Kinderhookian series and the Osage 
group in Missouri. L. R. Laudon 
(1929) has recently done some excel- 
lent stratigraphic work on the Bur- 
lington limestone of Louisa and Des 
Moines counties, Iowa, although all 
of the results of his investigation 
have not yet been published. Laudon 
recognizes six faunal zones within 
the Burlington as follows: 


Dorycrinus cornigerus zone 
Pentremites elongatus zone 
Dizygocrinus rotundus zone 
Hadrophyllum glans zone 
{ Macrocrinus konincki zone 
Lower Burlington{ Physetocrinus ventricosus 
zone 


Upper Burlington 


These zones are proving to be of 
value for correlation purposes over a 
considerable area. The Dizygocrinus 
rotundus fauna has been identified 
by Cline (1934, p. 1146) as far away 
as Springfield in southwestern Mis- 
souri, and the Pentremites elongatus 
fauna seems to be recognizable as far 
southwest as Spavinaw in northeast- 
ern Oklahoma. 

It has been almost fifty years since 
Etheridge and Carpenter (1886) pub- 
lished their monographic work on 
blastoids, and until a comparatively 
recent date little information that is 
new has been contributed to our 
knowledge of blastoid morphology. 
One of the most startling finds that 
has been recorded in the field of 
blastoid study since 1886 was made 
known with the announcement by 
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Bather (1908) of the occurrence of 
the genus Schizoblastus on the island 
of Timor in the Dutch East Indies. 
Bather believed that the containing 
strata were Lower Carboniferous in 
age, but they have since been shown 
to be Middle Permian. This makes 
the find all the more remarkable 
when one recalls that the genus 
Schizoblastus is known only from the 
Mississippian of North America, the 
Lower Carboniferous of Ireland (the 
two species which Etheridge and 
Carpenter have described from Ire- 
land are here referred to a new sub- 
genus, Monoschizoblastus), and the 
Middle Permian strata of Timor, not 
even one species of the genus having 
been described from the intervening 
Pennsylvanian system. 

Recently Wanner has published 
several papers on the Permian bias- 
toids of Timor and his very thorough 
studies mark the first real progress 
that has been made in the field of 
blastoid morphology since the time 
of Etheridge and Carpenter. In addi- 
tion to describing several new genera 
and species, Wanner has made some 
observations on Schizoblastus which 
have proved to be particularly sig- 
nificant, and certain of his suggestions 
have been of great help in my studies. 
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SYSTEMATIC DESCRIPTIONS 


Genus SCHIZOBLASTUS Etheridge 
and Carpenter, 1882 

Etheridge and Carpenter (1882, p. 
243) recognized that Granatocrinus Hall 
(=Orbitremites Austin and Austin), to 
which a rapidly increasing number of 
species was being assigned, included 
some widely different forms. Accordingly 
they redefined Granatocrinus and estab- 
lished the genus Schizoblastus for blas- 
toids resembling Granatocrinus in gross 
form but differing in other respects. They 
designated Pentremites sayi Shumard as 
the genotype of Schizoblastus. Their 
concept of Schizoblastus was much broader 
at first than as indicated in their ‘‘Cata- 
logue of the Blastoidea,” published in 
1886. In this later work two of the species 
which originally were regarded as belong- 
ing to Schizoblastus were referred to a 
new genus, Cryptoblastus, one of them 
(Pentremites melo Owen and Shumard) 
being taken as the type of that genus; 
two others were referred to two new 
genera, Mesoblastus and Heteroblastus. 

When Etheridge and Carpenter (1886, 
pp. 220-224) emended Schizoblastus, 
their revised generic diagnosis was based 
on characters shown by Pentremites sayi 
Shumard (the genotype), Schizoblastus 
bailyt Etheridge and Carpenter, Grana- 
tocrinus melonoides Meek and Worthen, 
and Granatocrinus rofei Etheridge and 
Carpenter. Eight other species were 
questionably referred to Schizoblastus 
but apparently were not used in formulat- 
ing the generic diagnosis. 

Since 1886 other species have been as- 
signed to Schizoblastus but the generic 
diagnosis remained essentially unaltered 
until it was emended by Wanner (1924) 
who notes that in most of the schizoblas- 
tids from the island of Timor the hydro- 
spire tubes terminate distally approxi- 
mately at the height of the radio-deltoid 
suture. Wanner gives a text figure (fig. 
8, p. 41) to show how the ambulacra 
border the body cavity above this suture 
and how below the suture they rest in 


grooves in the radials. He also states 
that the most noteworthy characteristic 
in which the Permian schizoblastids of 
Timor differ from their older representa- 
tives is in the presence of a suture trans- 
verse to the anus dividing the posterior 
deltcid into two plates, the epideltoid 
and the hypodeltoid. Wanner noted the 
possibility that this suture had been 
overlooked in the Carboniferous species, 
or if it had been seen, that it had been 
mistaken for a crack, as he had done in 
the first Timor specimens studied. Acting 
upon this suggestion, I began to study 
the American representatives of Schizo- 
blastus to determine whether such a su- 
ture existed. I have discovered that it is 
present in S. sayi, the genotype, and in 
all of the other Osage representatives of 
the genus that I have had the opportu- 
nity to study, which includes all except 
one or two doubtful species. 

Another of Wanner’s observations on 
Schizoblastus which has proved to be 
especially significant is that all of the 
Permian species have four hydrospire 
folds beneath each ambulacrum, or two 
to each side, whereas the Carboniferous 
species of the genus (as it was at that 
time conceived to be) have either one to 
a side or four to a side. 

In a collection of American Carbonif- 
erous blastoids which Wachsmuth had 
loaned Etheridge and Carpenter for 
study, there were several specimens 
which these authors identified as Pen- 
tremites sayt Shumard. In their original 
description of Schizoblastus (1882, p. 
286) and also in the emended description 
of the genus (1886, pp. 220, 221) these 
authors state that S. sayi has four 
hydrospire folds on each side of the 
ambulacrum, but in their illustration 
they show five hydrospire folds on each 
side of the ambulacrum, making a total 
of ten for each ambulacrum; the legend 
for this figure (their pl. 17, fig. 1) reads: 
“‘Cross section of an ambulacral field and 
hydrospires attached, five tubes on each 
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side; the lancet plate is trebly perfo- 
rated.”’ 

In my collection there are representa- 
tives of S. sayi (Shumard) from at least 
six different localities in Missouri and 
lowa (including two lots from Burling- 
ton, Iowa, the locality where Wachsmuth 
collected the specimens which he sent 
Etheridge and Carpenter for study), and 
I have polished sections and thin-sections 
of specimens which represent many 
variations but in every instance there 
are only two hydrospire sacs on each 
side of the ambulacrum (see pl. 44, fig. 
11, this paper) and not four as Etheridge 
and Carpenter state. My specimens were 
ground and observed at brief, regular 
intervals, but in none of the sections in 
any of the specimens were there more 
than two hydrospire folds on each side 
of an ambulacrum. Thus, I am convinced 
that in choosing a specimen to section, 
Etheridge and Carpenter were unfortu- 
nate enough to choose an aberrant form, 
one not in the least representative of S. 
sayt. Possibly in choosing this specimen 
they selected a poorly-preserved one 
rather than mutilate a better specimen, 
for they did not have a large number of 
specimens from which to choose— 
Bather (1899) lists only twelve speci- 
mens in the collection of the British 
Museum. Additional evidence that the 
specimen illustrated by Etheridge and 
Carpenter is not S. sayi is seen in its 
possession of three longitudinal canals in 
the lancet-plate, whereas in every speci- 
men of S. sayi which I have seen there is 
only one such canal and it is subcentral 
in position (see pl. 44, figs. 7-12, this 
paper). It is thus reasonable to conclude 
not only that their specimen is not S. 
sayi (Shumard), but that it may belong 
to a different genus. 

Granatocrinus rofei Etheridge and Car- 
penter, 1882, [Schizoblastus rofei (Ethe- 
ridge and Carpenter), 1886] has many of 
the characteristics of S. sayi var. sayt, 
the genotype, but it has only one hydro- 
spire fold beneath each ambulacrum and 
there may be a difference in the posterior 
deltoid plate, i.e., it may not be divided 
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into epi- and hypodeltoid plates by a 
suture crossing the anus; from the de- 
scription and figures given by the nomen- 
clators it is not possible to tell whether 
this division exists, but in view of the 
fact that these writers overlooked this 
suture in S. sayi, it is also possible that 
such a suture is present in S. rofei and 
has also been overlooked. 

Hydrospires are peculiar to the class 
Blastoidea and have received consider- 
able attention in recent schemes of classi- 
fication. Etheridge and Carpenter did 
not attach as much importance to the 
number of folds as I am inclined to do. 
Hambach (1903, p. 18) did not even re- 
gard them as being of specific impor- 
tance, stating that the number often 
differs in one individual. I have sectioned 
a large number of specimens of several 
different genera and have yet to find a 
single specimen in which the number of 
hydrospire folds varies within a species. 
Of course, such a thing is possible be- 
cause occasionally one meets with an 
aberrant specimen—a number of cases 
have been reported in which one of the 
rays has been aborted, and even six- 
rayed blastoids have been observed—in 
view of these abnormalities it is conceiv- 
ably possible that in some few individuals 
the number of hydrospire folds may 
vary. If the hydrospire folds represent 
the respiratory apparatus of the blastoid, 
as is now generally believed, they should 
be a fairly safe criterion on which to 
base a classification. Brachiopods, like 
cephalopods, are classified partly on 
branchial supports, and this classification 
has proven satisfactory. Inany event, the 
hydrospires are located beneath the am- 
bulacra and are thus somewhat protected 
so that they should not respond readily 
to minor changes in environment and, 
therefore, they should at least be con- 
stant within a species. The internally 
located siphuncle of nautiloid and ammo- 
noid cephalopods changed slowly, al- 
though the test responded readily to 
environmental changes. My own obser- 
vations indicate that in the families 
Nucleocrinidae and Orbitremitidae the 
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number of hydrospire folds is constant 
for each genus, and, if this is true gen- 
erally, as I believe it is, then Schizoblas- 
tus rofet (Etheridge and Carpenter) 
should be removed from Schizoblastus. 
The fact that the posterior spiracles are 
fused with the anus (they are separated 
in the genotype of Schizoblastus) and the 
possible difference in the structure of 
the posterior deltoid also suggest that 
this species should be removed from 
Schizoblastus. Accordingly, I hereby 
designate Granatocrinus rofei Etheridge 
and Carpenter, 1882 [=Schizoblastus rofei 
(Etheridge and Carpenter), 1886] as the 
type of a new subgenus which I propose 
to call Monoschizoblastus, to call atten- 
tion to the fact that there is only one 
hydrospire fold on each side of an 
ambulacrum. It is not to be supposed, 
however, that this feature is present in 
this genus alone, for Orbitremites has the 
same number of hydrospires. Schizoblas- 
tus bailyi Etheridge and Carpenter also 
has the posterior spiracles confluent with 
the anus and although its hydrospires 
are unknown, it probably should be re- 
ferred to Monoschizoblastus because it 
came from the same formation and local- 
ity as Monoschizoblastus rofei (i.e., from 
the Lower Carboniferous limestone of 
Ireland). 

Careful sectioning has revealed that 
the hydrospire folds in Schizoblastus rep- 
resent an upward and inward extension 
of the radials (see pl. 44, figs. 6-12). In 
all of the American species of Schizo- 
blastus which I have examined, except 
S. etheridgei, the lower ends of the del- 
toids rest on and overlap the beveled 
upper edges of the radials, and from 
Wanner’s illustrations it appears that 
this is also generally true for the Timor 
representatives of the genus. A series of 
polished sections show that the hydro- 
spire folds first appear as infolds of the 
radials. Just above the lower extremities 
of the ambulacra there is a single fold 
on each side of the ambulacrum, the 
outer wall of the fold is attached to the 
inner wall of a radial limb, and its sub- 
stance is continuous with that of the 


265 


radial. The inner wall of the fold is con- 
tinuous with the inner wall of the fold 
on the other side of the ambulacrum, and 
the two form a support for the lancet 
for a short distance upward. In a higher 
section the single fold on each side of the 
ambulacrum bifurcates on the inside, 
giving rise to two folds instead of one. 
The inner wall, which was common to 
the two folds, has now divided but the 
upper edges of these inner walls still 
support the mid-portion of the lancet 
and this relationship continues upward 
throughout most of the length of that 
plate. A section cut a little above the 
radio-deltoid suture shows that the 
radial plates have begun to thin upward 
and that the deltoids have begun to 
take their place. A section a little above 
this last one shows the remnants of the 
radials at the border of the sinus, and in 
a yet higher section all that remains of 
the radials is the outer walls of the hydro- 
spire folds which end upward against the 
outer and inner edges of the deltoids. I 
first discovered this suture while study- 
ing a thin-section under plane polarized 
light, for I noticed that the optical 
orientation of the calcite composing the 
outer walls of the hydrospire folds was 
not the same as that in the walls of the 
deltoid. Further investigation in sections 
cut below the radio-deltoid suture re- 
vealed that the orientation of the calcite 
in the hydrospire folds was the same as 
that of the adjacent radials. 


DIAGNOSIS OF Schizoblastus 


The following emended generic diag- 
nosis is proposed for Schizoblastus: Calyx 
subglobose, ovoid, elliptical, or melon- 
shaped; summit contracted; base typi- 
cally concave, but in a few cases flat or 
even slightly protuberant. Basalia and 
bodies of radials generally forming part 
of the basal concavity and, therefore, 
invisible laterally, but exceptionally vis- 
ible from the side. Radials typically 
shorter than deltoids, reaching less than 
one-half height of calyx, but occasionally 
extremely long and deltoids then corre- 
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spondingly short; upper edges of radials 
commonly beveled, lower edges of del- 
toids resting on and overlapping this 
beveled surface; posterior deltoid in all 
cases divided into epideltoid and hypo- 
deltoid plates by a suture transverse to 
the anus. Adoral portion of hypodeltoid 
produced into a hoodlike process of 
variable size, generally large enough to 
be quite prominent. Ambulacra reaching 
almost height of calyx and commonly 
rather narrow, except for some of the 
Timor species. Median portion of lancet 
exposed, but exposed portion decreases 
in width aborally. Side-plates 20 to 90 
to a row, resting in shallow depressions 
on lateral slopes of lancet; outer side- 
plates present. No _ hydrospire-plate. 
Hydrospire pores present at borders of 
sinus throughout length of ambulacrum. 
Two hydrospire folds on each side of 
ambulacrum (or four beneath each 
ambulacrum); the folds are attached to 
and supported by, and their substance is 
continuous with, the radials; the upper 
edges of the inner walls of the hydro- 
spires support the lancet-plate; the upper 
edges of the outer walls terminate against 
the inner walls of the deltoids at the sinus 
border. Ten small slit-like spiracles exca- 
vated in lateral edges of apices of deltoids 
and closed on ambulacral side by lancet- 
plate and uppermost side-plates; pos- 
terior spiracles separated from anus. 
Peristome covered by an integument of 
numerous irregular plates of the more or 
less firmly knit “Oralhut’’ of Wanner. 

In certain instances it has been diffi- 
cult to determine whether a _ species 
should be referred to Schizoblastus or to 
Cryptoblastus, which differs from Schizo- 
blastus in having a _hydrospire-plate 
separating the lancet-plate from the 
wall of the radial sinus but not extending 
above the radio-deltoid suture, so that 
hydrospire pores do not occur above this 
level. It also differs in having the poste- 
rior pair of spiracles confluent with the 
anus, and as a general rule the deltoids 
are very short. 

Distribution of Schizoblastus.—Schizo- 
blastus was formerly listed as occurring 
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in the Kinderhookian and Valmeyerian 
series of the Mississippian system of 
North America, the Lower Carboniferous 
of Ireland, and the Middle Permian 
Basleo beds of Timor. 

According to Peck (1929) Schizoblastus 
does not occur in the Chouteau limestone 
(upper Kinderhookian) of Missouri, as 
was formerly supposed. The two Irish 
species which have heretofore been re- 
ferred to Schizoblastus are here referred 
to Monoschizoblastus. 

Thus, all of the species that I can 
definitely refer to Schizoblastus are those 
that occur in the Middle Mississippian 
(Valmeyerian series) of North America 
and those from the Middle Permian of 
Timor. 

In North America the genus seems to 
be confined to strata of Osage age. It is 
rare in the Reeds Spring formation of 
southwestern Missouri and in the lower 
part of the Burlington formation in 
Iowa, and it is abundant in the upper 
part of the Burlington in Iowa and Mis- 
souri. From the existing description and 
illustrations it is not possible to tell 
whether or not Granatocrinus lotoblastus 
White of the Lower Carboniferous of 
Arizona and Wyoming belongs in the 
genus Schizoblastus. According to Peck 
(1929) Schizoblastus haynesi Clark of the 
Madison limestone of Montana may be 
the same as Pentremites roemeri Shu- 
mard, and Peck states that the latter 
species probably represents Cryptoblas- 
tus. 

ScHIZOBLASTUS SAYI (Shumard) sensu lato 
Pentremites sayi SHUMARD, B. F., 1855, in 

G. C. Swallow’s ‘‘First and second annual 

reports of the Geol. Survey of Missouri,” 

pt. 2, pp. 185, 186, pl. B, figs. 1a-d.—Ham- 

BACH, 1880, St. Louis Acad. Sci., Trans., 

vol. 4, pp. 148, 153, 156; 1884, St. Louis 

Acad. Sci., Trans., vol. 4, pp. 540, 545, 546. 

—GRrEGOR, 1934, St. Louis Acad. Sci., 

Trans., vol. 28, p. 171. ; 
Granatocinus sayi SHUMARD, 1866, St. Louis 

Acad. Sci., Trans., vol. 2, p. 376.—MEEK 

and WorTHEN, 1869, Acad. Nat. Sci. 

Philadelphia, Proc., p. 84.—WACHSMUTH 

and SprRINGER, 1/881, Acad. Nat. Sci. 

Philadelphia, Proc., pl. 19, fig. 3.— 

Greoor, 1934, St. Louis Acad Sci., Trans., 

vol. 28, p. 137. 
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Pentremites potteri HAMBACH, 1880, St. Louis 
Acad. Sci., Trans., vol. 4, pp. 156, 157, pl. 
B, fig. 4.—Greoor, 1934, St. Louis Acad. 
Sci., Trans., vol. 28, p. 166. 

Schizoblastus sayi ETHERIDGE and CARPEN- 
TER, 1882, Annals and Mag. Nat. Hist., 5th. 
ser., vol. 9, p. 246; 1886, Catalogue of the 
Blastoidea, pp. 221-226, pl. 3, figs. 1-3; 
pl. 6, fig. 18; pl. 10, fig. 17 [but not pl. 17, 
fig. 1])—Keyes, 1894, Missouri Geol. Sur- 
vey, vol. 4, pt. 1, p. 138, pl. 18, figs. 9a 
b.—KEYES and Row.ey, 1/897, lowa Acad. 
Sci., Proc., vol. 4, p. 32.—WELLER, 1898, 
U. S. Geol. Survey, Bull. 153, p. 551.— 
BATHER, 1899, The species of Blastoidea, 
p. 65.—Row _ey, 1900, Am. Geologist, vol. 
26, p. 247; 1901, Am. Geologist, vol. 27, 
pl. 28, figs. 15, 16, 28; 1904, in G. K. 
Greene’s ‘‘Contribution to Indiana paleon- 
tology,”’ pt. 19, p. 196; 1905, Am. Geologist, 
vol. 35, p. 302, pl. 21, fig. 4; 1908, Missouri 
Bur. Geol. and Mines, 2d. ser., vol. 8, p. 
40.—BaTHER, 1908, in G. Boehm’s ‘‘Geo- 
logische Mitteilungen aus dem Indo-Aus- 
tralischen Archipel.,’’ Neues Jahrb., Bei- 
lage-Band 25, pp. 317, 318.—GreEGor, 1934, 
St. Louis Acad. Sci., Trans., vol. 28, p. 179. 

Schizoblastus (Granatocrinus) sayi WaAcuHs- 
MUTH, 1883, Illinois Geol. Survey, vol. 7, 
pt. 2, p. 350; 1886, Davenport Acad. Nat. 
Sci., Proc., vol. 4, p. 80.—WACHSMUTH and 
SPRINGER, 1887, Acad. Nat. Sci. Philadel- 
phia, Proc., pp. 3, 4, 15. 

Schizoblastus potteri ETHERIDGE and Car- 
PENTER, 1886, Catalogue of the Blastoidea, 
footnote p. 223, and p. 226.—WELLER, 1898, 
U. S. Geol. Survey, Bull. 153, p. 551.— 
Row.ey, 1904, in G. K. Greene's ‘‘Contri- 
bution to Indiana paleontology,” pt. 19, p. 
196.—BaTHER, 1908, in G. Boehm’s ‘‘Geo- 
logische Mitteilungen aus dem Indo-Aus- 
tralischen Archipel.,’’ Neues Jahrb., Bei- 
lage-Band 25, pp. 317, 318.—C.LarkK, 1917, 
Harvard Coll. Mus. Comp. Zoology, Bull., 
vol. 61, no. 9, p. 373. 

Cribroblastus potteri HAMBACH, 1903, St. Louis 
Acad. Sci., Trans., vol. 13, pp. 41, 42, pl. 5, 
fig. 15.—GREGER, 1934, St. Louis Acad. 
Sci., Trans., vol. 28, p. 130. 

Cribroblastus sayi HAMBACH, 1903, St. Louis 
Acad. Sci., Trans., vol. 13, p. 42, pl. 5, fig. 
14.—GREGER, 1934, St. Louis Acad. Sci., 
Trans., vol. 28, p. 131. 

Cribroblastus verrucosus HAMBACH, 1903, St. 
Louis Acad. Sci., Trans., vol. 13, pp. 58, 59, 
pl. 5, fig. 3—RowLey, 1904, in G. K. 
Greene’s ‘‘Contribution to Indiana paleon- 
tology,” pt. 19, p. 196.—GreEGER, 1934, St. 
Louis Acad. Sci., Trans., vol. 28, p. 131. 

Schizoblastus? verrucosus BATHER, 1908, in G. 
Boehm’s ‘‘Geologische Mitteilungen aus 
dem Indo-Australischen Archipel.,’’ Neues 
Jahrb., Beilage-Band 25, p. 318. 


When Etheridge and Carpenter (1882, 


267 


p. 243) established Schizoblastus they 
selected Pentremites sayi Shumard of 
the ‘‘Encrinital Limestone’”’ (Burlington) 
of Missouri as genotype. Since the found- 
ing of this genus, many faunal charts 
have recorded the presence of S. sayi in 
formations of lower and middle Osage 
age in the central United States. Some 
of the horizons and localities from which 
it has been identified are as follows: 
throughout the Burlington limestone of 
southeastern Iowa; from the Sedalia and 
Burlington limestones of northeastern 
Missouri; from the Burlington limestone 
of east-central Missouri; from the Reeds 
Spring and Burlington limestones of 
southwestern Missouri; and from the St. 
Joe formation of northeastern Oklahoma. 
Such a wide geographical and strati- 
graphical range as that indicated is un- 
usual for stalked echinoderms. Because 
of their limited vertical range, and to a 
less extent their horizontal range, most 
species of pelmatozoans are generally 
believed to serve as excellent strati- 
graphic markers within a limited area. 
This unusually wide range of S. sayi 
attracted my attention several years ago 
and a study of several fossil collections 
from Osage strata of the southern Ozarks 
revealed wide variation in size and shape 
in some of the blastoids which had been 
identified as S. sayi. In 1934, I (Cline, 
1934, pp. 1140, 1144) indirectly called 
attention to this variation in shape by 
identifying four blastoids from the type 
section of the Reeds Spring formation as 
Schizoblastus sayi (Shumard) sensu lato. 

In the collection that I am now study- 
ing there are 59 specimens labeled as 
Schizoblastus sayi, representing collec- 
tions by four different paleontologists. 
Of the 59 specimens only 5 are strictly 
conspecific with Shumard’s original fig- 
ures (1855) of Pentremites sayi. Of the 
remaining specimens, 38 belong to vari- 
eties of S. sayi and the others to different 
species. At least five distinct varieties of 
S. sayi should be recognized. Most speci- 
mens of S. sayi can readily be classified 
as belonging to one or another of the 
varieties, but rarely a specimen is en- 
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countered which seems to occupy an 
intermediate position between some of 
them and then classification is difficult. 
The view that I am here adopting may 
be severely criticized by some paleon- 
tologists, but if we are to continue to 
make headway in stratigraphic paleon- 
tology, our concept of a species must of 
necessity be narrower than that of most 
paleontologists of a few decades ago, for 
we must “‘split’’ some of the more un- 
wieldy species, like S. sayi, into several 
different species, or at least recognize 
more than one variety of a given species. 
In the case of S. sayi it seems better to 
take the more conservative course and 
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varieties apparently grade into others, 
In a small fossil collection the possibility 
of encountering intermediate or transi- 
tional forms is not great, and it is then 
easier to recognize different species, but 
the more extensive the collection the 
more difficult it becomes to classify cer- 
tain specimens. 

In their revised discussion of S. sayi, 
Etheridge and Carpenter (1886, p. 224) 
state that the calyx is ‘‘subglobose or 
occasionally somewhat ovoidal” and that 
the base is ‘‘flattish, sometimes a little 
concave, or slightly protuberant’’; yet 
Shumard’s original figures of the type, 
and Hambach’s (1903, pl. 5, fig. 14) later 


illustration of it, show a form distinctly 


recognize varieties rather than species, 
wider than high and with a base so con- 


in view of the fact that some of the 


EXPLANATION OF PLATE 44 


Fics. 1-5—Schizoblastus laudoni Cline, n. sp. The holotype and only known representative of 
the species; from the lower part of the Burlington limestone of southeastern Iowa. /, 
Left antero-ambulacral view; 2, 3, basal and summit views; 4, 5, right antero- 
ambulacral and right antero-interambulacral views. All X2. (p. 277) 

6-16—Schizoblastus sayi (Shumard) var. obesus Cline, n. var., from the upper part of 
the lower division of the Burlington limestone of Missouri. 6—/2, A series of sections 
from the distal ends of the ambulacra to the height of the periphery showing the 
development of the hydrospire apparatus. 6, Diagrammatic transverse section (X4) 
just below the lowest (aboralmost) position on the radio-deltoid suture; at this 
height the deltoid plates have just begun to overlap the radials and the hydrospires 
are in the process of formation, although the tubes are not yet folded; note the ele- 
vated process (part of the radial plate) which supports the lancet-plate. 7, Retouched 
photograph (4) of a polished section transverse to the calyx just above the radio- 
deltoid suture, showing how the deltoids have completely overlapped the radials, al- 
though the walls of the body cavity are still formed by the radials; four hydrospire 
folds have formed beneath each ambulacrum although they are not completely de- 
veloped; from this photograph it is clear that the hydrospire folds are developed as 
crenulations of the inner walls of the radials and that the lancet-plate is supported 
by the upper edges of the inner walls of the hydrospire folds; the lancet-plate is 
perforated by a small subcentral canal. 8, Retouched photograph ( X 2) of a polished 
section just below the periphery. 9, An enlarged portion of fig. 8; note that all that 
remains of the radials is the thickened upper ends of the outer walls of the hydro- 
spire folds. 10, 11, Unretouched photograph (X 2) of a thin-section at the periphery 
photographed by transmitted light and the same section enlarged to four diameters 
and slightly retouched. /2, Diagrammatic section (X4) just above the periphery 
showing the upper edges of the outer walls of the hydrospire folds terminating against 
the inner walls of the deltoids and the inner walls of the hydrospires supporting the 
lancet; the hydrospires represent all that remains of the radials; section drawn from 
a photograph, so the proportions are accurate. /3—16, Postero-interambulacral, sum- 
mit, basal, and left postero-ambulacral views (2) of two paratypes; the specimen 
represented by fig. 15 is fragmentary, the summit being broken; figs. 14 and 15 are 
unretouched photographs. (p. 272) 
17-22—Schizoblastus sayi (Shumard) var. sayi Cline, n. var. 17, 18, Lateral and basal 
views (X1) of the holotype (reproductions of Shumard’s original illustrations). 
19-21, Summit, basal, and left antero-interambulacral views (2) of an internal 
mold from the upper part of the Burlington limestone of northeastern Missouri. 
22, Basal view (X 2) of another specimen preserving the test; figs. 19, 20, and 22 are 
unretouched photographs. (p. 269) 
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cave that the calyx rests on a quinquepod 
composed of the lower extremities of the 
ambulacra. In fairness to Etheridge and 
Carpenter it should be mentioned that 
in Shumard’s description there are con- 
flicting statements regarding the relative 
proportions of the radials and the del- 
toids, and the dimensicns that he lists 
do not check accurately with correspond- 
ing measurements of his figures. Appar- 
ently Shumard based his description on 
more than one specimen, there was some 
variation in the height-to-width ratio, 
and the relative proportions of radial and 
deltoid plates were not the same in all 
specimens. Concluding that the figures 
are accurate, I here designate the form 
figured by Shumard (see pl. 44, figs. 17, 
18, this paper) as the type of Schizo- 
blastus sayt var. sayi, and this variety 
automatically becomes the type of the 
genus. 


SCHIZOBLASTUS SAYI (Shumard) var. SAYI 
Cline, n. var.! 
Plate 44, figures 17-22 


Pentremites sayi SHUMARD, 1855, in G. C. 
Swallow’s ‘‘First and second annual reports 
of the Geol. Survey of Missouri,” pt. 2, pp. 
185, 186, pl. B, figs. 1la-d.—HAmBacu, 
1884, St. Louis Acad. Sci., Trans., vol. 4, 
p. 545. 

Granatocrinus sayi SHUMARD, 1866, St. Louis 
Acad. Sci., Trans., vol. 2, p. 376. 

Schizoblastus sayi ETHERIDGEand CARPENTER, 
1882, Annals and Mag. Nat. Hist., 5th ser., 
vol. 9, p. 246; 1886, (part) Catalogue of the 
Blastoidea, pp. 224-226. 

Cribroblastus sayi HAMBACH, 1903, St. Louis 
Acad. Sci., Trans., vol. 13, pl. 5, fig. 3. 


The form represented by figures Ja-d in 
Shumard’s (1855) description of Pen- 
tremites sayt I propose to call Schizoblas- 
tus sayt var. sayi to distinguish it from 
several other related but distinct forms 


1A fairly complete synonymy of S. sayi 
is given under the discussion of S. sayi (Shu- 
mard) sensu lato, so in the synonymy of each 
variety few references are made to mere fossil 
lists because it is impossible to tell what vari- 
ety the writer was dealing with. Exceptions 
are made where the present writer has ex- 
amined the specimens and where a list was 
compiled by the original nomenclator of the 
species or variety. 
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which have collectively been referred to 
as S. sayi (Shumard). 

The following description is based 
partly on Shumard’s original description 
and figures of Pentremites sayi, partly on 
the discussion of Schizoblastus sayi (Shu- 
mard) by Etheridge and Carpenter 
(1886, pp. 224-226, pl. 3, figs. 1-3; pl. 6, 
fig. 18; pl. 10., fig. 17; but not pl. 17, 
fig. 1) but largely on five specimens in 
my collection. 

Description.—Calyx large, subglobose, 
wider than high; measurements of Shu- 
mard’s figured specimen are: width 20 
mm., height 16.5 mm.; my specimens 
average about 19.7 mm. wide and 16.5 
mm. high. In lateral view calyx rounded 
in outline except for truncated adoral 
and aboral ends; transverse section at 
periphery almost circular but becoming 
distinctly pentagonal aborally. Periphery 
equatorial. Summit flat or slightly con- 
cave; contracted. Base small, contracted, 
decidedly concave, the calyx resting 
entirely on a quinquepod formed by 
protruding lips of radials. 

Stem-facet small, circular. Basals 
small, forming a concave cup, and invis- 
ible laterally. Azygous basal small and 
quadrate; paired basals larger and pen- 
tagonal, giving base a crude pentagonal 
outline. 

Radials small, comprising almost ex- 
actly one-fourth length of calyx meas- 
ured around the outside; comprising 
most of the field in a basal view, but 
invisible orally; slightly wider than high, 
width expanding upward; bases of two 
radials flat, the others broadly angular 
and resting in retreating angles of 
basalia; bodies very short; limbs rela- 
tively long, slightly concave transversely 
but rising toward the sinus to form an 
elevated ridge bordering the ambulac- 
rum; upper edges of limbs truncate 
and gently beveled so that deltoids over- 
lap radials; as a specimen weathers, the 
radio-deltoid suture migrates upward 
because of this overlapping; radio-deltoid 
sutures curved, forming three downward- 
projecting salients, a small one on each 
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side and a larger one in the center. 
Sutures inconspicuous. Ornamentation 
at top of limbs consists of rows of small 
nodes arranged parallel to radio-deltoid 
suture but curving downward as they 
approach the interradial suture, extend- 
ing downward on to the base of the 
radials. The nodes become smaller and 
more numerous downward, appearing as 
fine elevated longitudinal ridges. 

Deltoids large, much thicker than the 
radials, comprising three-fourths the 
outside length of the theca; narrowly 
triangular in outline, less than two-fifths 
as wide as long, and widest just above 
the radio-deltoid suture. Lateral margins 
of deltoids bounded by a heavy, gently 
rounded node-studded ridge, terminat- 
ing below at the radio-deltoid suture; 
ridges widest near periphery and in that 
vicinity gently beveled, but becoming 
narrow and prominently elevated at apex 
of plate. Each deltoid has a small circular 
pit near the apex. A well-defined nodose 
ridge extends downward along the mid- 
dle of each plate and becomes more 
prominent near the radio-deltoid suture 
where it terminates. 

Etheridge and Carpenter (1886, p. 
225) have called attention to ‘‘several 
V-shaped obtuse ridges’’ on the deltoids 
“contiguous to and parallel with the 
radio-deltoid sutures.’ The deltoids seem 
to be built up on a series of imbricating 
layers. It appears that during the growth 
of the blastoid the size of the deltoids was 
increased periodically by the addition of 
a layer of plate substance from below 
and projecting downward beyond pre- 
viously deposited material, thus account- 
ing for the ‘‘V-shaped obtuse ridges.” 

The posterior deltoid is divided into 
epideltoid and hypodeltoid plates. The 
epideltoid is broken off in all of my speci- 
mens, but it is shown in Shumard’s 
figures of the summit. Hypodeltoid ele- 
vated and arched forward over the anus 
to form a conspicuous hoodlike projec- 
tion. 

Ambulacra narrow, linear, the five 
occupying one-sixth of the equatorial 
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circumference; laterally they appear to 
extend the height of calyx, but measured 
from stem-base to mouth around the 
outside of test they do not quite reach 
its entire length; adoral ends depressed 
below the level of the bordering lateral 
ridges, whereas near the equator they 
are level with the ridges, and near the 
radio-deltoid sutures they are slightly 
below the ridges because of the thicken- 
ing of the deltoid plates near the lower 
ends; below the sutures the ridges again 
lower to the level of the ambulacra and 
the whole prominently elevated above 
the limbs of the radials. Lancet-plate 
roughly triangular in cross section, the 
two outer sides produced outward as a 
truncated wedge against which the side- 
plates rest, the inner portion resting on 
the upper edges of the inner walls of the 
hydrospires; perforated by a small longi- 
tudinal canal which is subcentral in 
position [not perforated by three canals 
as Etheridge and Carpenter (1886, p. 
225, pl. 17, fig. 1) state or as they figure 
on plate 17]; lancet not entirely covered 
over by side-plates; proximally the ex- 
posed portion amounts to about one- 
fourth the width of the ambulacrum, but 
width decreases aborally until near the 
lips it is concealed; lancet grooved longi- 
tudinally and with transverse grooves 
along the sides of the main groove. 

Side-plates average about 50 to a row 
(100 per ambulacrum) in my specimens; 
wedge-shaped transversely, thinning to- 
ward the exposed part of lancet; bodies 
about as long as wide, inner walls crenu- 
lated; handles concave upward for recep- 
tion of outer side-plates. Outer side- 
plates about half the length of the side- 
plates, narrowly triangular in outline, 
resting in hollowed outer portions of 
side-piates. Ambulacral pores bordered 
adorally by handles of side-plates and 
aborally by the outer side-plates. 

Four hydrospire folds beneath each 
ambulacrum, two on a side, the outer 
folds seemingly branch off of inner folds, 
and each pair is directed away from the 
median line at about 45 degrees; just 
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above the radio-deltoid suture they 
reach inward a distance equal to one- 
third the radius of theca; inner part of 
each fold swells into a sac-like expansion. 

Ten slit-like spiracles occupying lateral 
notches in the proximal ends of deltoids; 
posterior spiracles separated from the 
rather large anus by thin partitions. Per- 
istome covered over by an integument 
of small plates. 

Remarks.—The largest of the known 
varieties of this species is distinguished 
by its large size and by its subglobose 
calyx, which is distinctly wider than 
high. S. sayz has been recorded in many 
faunal lists, but the variety sayz is not as 
abundant as some of the other varieties. 
It is noteworthy that this variety was 
one of the first in which the peristome 
was found to be covered. 

Occurrence.—Shumard’s type speci- 
men came from “‘near the base of the 
Encrinital Limestone’ (Burlington) at 
some unrecorded locality in Missouri. 
My specimens were collected from the 
base of the upper Burlington limestone 
at Hannibal, Missouri, and from the 
upper Burlington in a quarry south of 
Springfield, Missouri. 

Types.—Shumard’s figured specimen, 
the holotype, was probably lost in the 
fire at the University of Missouri in 
1892. Hypotypes, Univ. Iowa, 793-797 
inclusive. 


SCHIZOBLASTUS SAYI (Shumard) var. 
BELLULUS Cline, n. var. 


Plate 45, figures 1-8 


Description.—Calyx moderate in size, 
elliptical, and higher than wide; measure- 
ments of five specimens show an average 
width of 10.1 mm. and a height of 11.2 
mm. Elliptical in lateral view except for 
a gently truncated summit and a more 
severely truncated base. Periphery equa- 
torial. Base small, concave, and less con- 
tracted than summit. 

Radials reaching one-third the length of 
the calyx. Basals and radials completely 
visible but ends of deltoids only barely 
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visible in basal view. Length of radials 
slightly exceeds width (in contrast to 
these measurements in the variety sayt); 
greatest width attained at radio-deltoid 
suture; bodies very short; limbs com- 
paratively long, upper portion appearing 
truncated at surface. Interradial sutures 
inconspicuous. Radial ornamentation 
very pronounced and simulating that of 
the variety sayt. 

Deltoids extending two-thirds the 
length of calyx, almost twice as long as 
wide, the greatest width being attained 
just above radio-deltoid suture; each 
lateral edge bordered by an elevated 
beveled ridge extending from _ radio- 
deltoid suture almost to apex; the bevel- 
ing is greatest at mid-height of plate so 
that a semi-lanceolate area is produced on 
both sides of each ambulacrum. Proxim- 
ally from the spiracles the ridges are 
low and broad and enclose a central pit- 
like depression. 

Ambulacra occupy from one-fifth to 
one-sixth of circumference at equator; 
they reach the height of the calyx; adoral 
ends depressed slightly below level of 
bordering deltoidal ridges but at equator 
they are about level with the ridges, 
while the aboral ends lie slightly above 
these ridges; distal ends slightly over- 
lapped by small hook-like projections on 
the radial lips. Lancet exposed almost 
the full length of ambulacrum; exposed 
portion about one-third the width of the 
ambulacrum adorally, but width de- 
creases downward. About forty wedge- 
shaped side-plates resting jointly on each 
slope of lancet and adjacent sinus wall. 

Peristome covered by a five-rayed 
integument composed of numerous fine 
plates (see pl. 45, fig. 4); each ray is 
ambulacral in position and extends 
downward to cover the proximal end 
of an ambulacrum as far down as the 
spiracles. 

Remarks.—This variety is smaller than 
the variety sayt, is higher than wide, and 
the radials are proportionally larger, 
comprising about one-third the length of 
the calyx. 
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Occurrence.—Two of my _ specimens 
were collected from the upper portion of 
the Burlington limestone from a quarry 
within the city limits of Springfield, 
Missouri, where the species occurs in 
association with Pentremites elongatus 
and Dizygocrinus rotundus; four came 
from the lower part of the upper Burling- 
ton limestone in the quarries of the Atlas 
Portland Cement Company at Hannibal, 
Missouri; L. R. Laudon collected the 
other specimen from the lower Burling- 
ton at Gospel Run in southeastern Iowa. 

Syntypes.—Univ. Iowa, 789-792. 


SCHIZOBLASTUS SAYI (Shumard) var. 
OBESUS Cline, n. var. 


Plate 44, figures 6-16 


Description.—Calyx moderate to small 
in size; seven specimens average 10.9 
mm. wide and 9.9 mm. high; depressed 
globose, contracted above and truncated 
below so that lateral profile is somewhat 
bell-shaped; roughly circular in trans- 
verse equatorial section, but below equa- 
tor the section gradually becomes penta- 
gonal because of gradual elevation of 
ambulacra above calyx. Periphery equa- 
torial. Summit contracted; almost flat 
when integument is_ preserved but 
slightly concave when it fails of preserva- 
tion. Base truncated, less contracted 
than summit. 

Radials small, extending one-fourth 
length of calyx; a little wider than long, 
the widest portion is at height of junction 
of radio-deltoid and interradial sutures. 
Bodies short, limbs relatively long; upper 
ends truncated and convex upward. 
Radio-deltoid suture prominent, curving 
downward as interradial suture is ap- 
proached, producing a salient in each 
suture. Portion of limbs adjacent to 
ambulacra raised into elevated longitu- 
dinal ridges. Interradial sutures incon- 
spicuous. Radial ornamentation as in the 
variety bellulus. 

Deltoids large, reaching three-fourths 
the length of calyx; one-half as broad as 
long; greatest breadth attained just 
above radio-deltoid suture; bordered 
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laterally by a nodose ridge extending 
horizontally the length of the plate; the 
ridges on the posterior deltoid are con- 
spicuous and just below the anus are 
connected by a transverse ridge. A ridge 
arises near the spiracles and extends 
downward along the median line of the 
plate to the radio-deltoid suture. 

Ambulacra narrow, occupying slightly 
less than one-sixth the equatorial circum- 
ference, reaching the height of the calyx 
and protruding at the base; adoral ends 
depressed below the bordering deltoidal 
ridges, but at the equator they are level 
and below the equator they are elevated 
slightly above the ridges. 

The larger specimens average about 
40 side-plates to a row. 

Remarks.—In size S. sayi var. obesus 
is comparable to S. sayi var. bellulus, but 
it differs from that variety in being 
wider than high, and in having relatively 
shorter radials. From S. sayi var. sayi it 
can be distinguished by its much smaller 
size. 

Occurrence.—All of my specimens came 
from near the top of the lower Burlington 
limestone at Hannibal, and at Sedalia, 
Missouri. 

Syntypes.—Univ. Iowa, 783-788. 


SCHIZOBLASTUS SAYI (Shumard) var. POTTERI 
(Hambach), Cline, n. comb. 


Plate 45, figures 21-25 


Pentremites potteri HAMBACH, 1880, St. Louis 
Acad. Sci., Trans., vol. 4, pp. 156, 157, pl. 
B, fig. 4.—GreEGER, 1934, St. Louis Acad. 
Sci., Trans., vol. 28, p. 166. 

Schizoblastus sayi ETHERIDGE and CARPEN- 
TER (part), 1886, Catalogue of the Blastoi- 
dea, pp. 223-226.—KeEyEs, 1894, Missouri 
Geol. Survey, vol. 4, pt. 1, p. 138 (part), pl. 
28, figs. 9a, b—BATHER, 1899, The species 
of Blastoidea, p. 65.—Row Ley, 1904, in 
G. K. Greene’s ‘‘Contribution to Indiana 
paleontology,” pt. 19, p. 196. 

Cribroblastus potteri HAMBACH, 1903, St. Louis 
Acad. Sci., Trans., vol. 13, pp. 41, 42, pl. 5, 
fig. 15.—GREGER, 1934, St. Louis Acad. 
Sci., Trans., vol. 28, p. 130. 

Schizoblastus potteri BATHER, 1908, in G. 
Boehm’s ‘‘Geologische Mitteilungen aus 
dem Indo-Australischen Archipel.,’’ Neues 
Jahrb., Beilage-Band 25, pp. 317, 318.— 
CiarRK, 1917, Harvard Coll. Mus. Comp. 
Zoology, Bull., vol. 61, no. 9, p. 373. 











OSAGE BLASTOIDS: GENUS SCHIZOBLASTUS 


Description Calyx medium in size, 
subglobular, slightly higher than wide; 
three relatively undeformed calyces aver- 
age 11.8 mm. high and 10.7 mm. wide; 
the largest specimen is crushed laterally 
but it appears to have been about i5 
mm. high and about 13.5 mm. wide. 
Summit moderately small, convex, 
strongly contracted. Base less contracted 
than summit, flat to slightly convex; 
lower portion protrudes beyond lower 
ends of ambulacra to form a rest for the 
upright calyx. Periphery equatorial. 

Basalia roughly pentagonal in outline 
and in area equal to about one-haif that 
of pentagon enclosed by lower ends of 
ambulacra. Interbasal and_ basi-radial 
sutures inconspicuous. Basal ornamen- 
tation consists of fine lirae, in general, 
parallel to basi-radial sutures. A note- 
worthy feature of the base is the thick- 
ened lower portion which has a shallow 
excavation at the center for the stem- 
base; this thickened lower portion tends 
to obscure the interbasal sutures, al- 
though it is weakly trilobed so as to 
faintly resemble a clover-leaf. 

Radials small, reaching a little over 
one-fourth length of calyx; about as high 
as wide, although width may slightly 
exceed height; prominent in basal and 
lateral views but invisible orally. Bodies 
reaching almost one-half length of 
radials; forming a considerable portion 
of the base. Limbs truncated above, 
longer than wide, widest near upper ends, 
gradually narrowing below; faintly con- 
vex longitudinally, lower portion more 
strongly incurved to meet upper part of 
body, thus producing a ‘‘break’’ in the 
convexity of the plate a little below its 
mid-height; inner edge of limb forms a 
narrow longitudinal ridge bordering the 
sinus and terminating at the radio- 
deltoid suture. Outer edges of limbs 
smooth, forming inconspicuous interradial 
sutures. Upper ends of limbs convex up- 
ward, although in Hambach’s original de- 
scription (1880, p. 156) he stated that the 
limbs are not ‘arched at the junction of 
the deltoid piece,’”’ but in his illustration 
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(see Hambach’s pl. B, fig. 4) he pictured 
them as being decidedly convex upward 
as Etheridge and Carpenter (1886, p. 
226) have noted, and likewise in a sub- 
sequent illustration (1903, fig. 15) he 
figured them as being convex upward. 
Each radial ornamented with fine par- 
allel lirae; each lira is, in general, paral- 
lel to the outer border of the plate, 
but on the upper part of each limb they 
parallel the radio-deltoid suture, and are 
more widely spaced than lower down 
where they parallel the  interradial 
sutures. 

Deltoids large, reaching almost three- 
fourths length of calyx, about twice as 
high as wide; expanded above the spira- 
cles to give the apex the outline of a 
spearhead. Lateral edges beveled gently 
to produce a narrowly lanceolate area on 
each side of sinus; this area is marked 
by longitudinal ridges in contrast to 
heavier transverse ridges which orna- 
ment the greater area of the plate. The 
epideltoid is the same shape as the apices 
of the other deltoids, but is slightly 
larger, more elevated, and seems to 
project inward a little more. 

Ambulacra narrow, reaching about 
five-sixths length of calyx measured 
around the outside; at periphery their 
combined widths total about one-fifth 
the circumference of calyx. Throughout 
their lengths the ambulacra are elevated 
slightly above the sinus borders. In the 
average specimen there are 39 or 40 
side-plates to a row, but in one over- 
grown individual there are about 50. 

Remarks.—This variety of Schizoblas- 
tus sayi was considered by Hambach 
(1880, p. 156, pl. B, fig. 4), its nomencla- 
tor, to be specifically different from sayz, 
but soon after his description appeared 
Etheridge and Carpenter (1886, p. 226) 
denied its right to specific rank and sup- 
pressed it as a synonym of S. sayi. These 
authors also called attention to the fact 
that certain details of his description do 
not agree precisely with his illustration. 
I find that his illustration is quite accu- 
rate, and his description, though not all 
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that could have been desired, was better 
than the average specific description of 
that time. 

When Bather (1899, p.65) referred to S. 
potteri as being synonymous with S. sayi 
he was probably following Etheridge and 
Carpenter, because he later listed it as 
being distinct from S. sayz (1908, pp. 
317, 318). After Hambach (1903, pp. 41, 
42) had studied Shumard’s type speci- 
men of S. sayz, he still held that S. potteri 
was distinct from that species. The fol- 
lowing year Rowley (1904, p. 196) referred 
to S. potteri as a synonym of S. sayt. 

I hesitate to assign specific rank to 
S. potteri because of its close resemblance 
to some varieties of S. sayi and because 
its stratigraphic range is the same as that 
of S. sayi, but I think that it at least 
should be recognized as a_ distinct 
variety of S. say. The nearest ally to 
S. sayi var. potteri is the variety verruco- 
sus, from which it differs in being smaller, 
in having a more protuberant base, and 
relatively longer radial bodies. From S. 
sayt var. sayi the variety potteri is dis- 
tinguished by its much smaller size, 
more protuberant base (the base of sayt 
is concave), more globose form, and in 
having relatively longer radial bodies. 
S. sayi var. pottert is more nearly globu- 
lar than the variety bellulus, the base is 
convex instead of concave, and the 
bodies of the radials are relatively longer. 
S. sayt var. obesus has a more depressed 
calyx, a concave base, and the radial 
bodies are relatively shorter. S. mooret 
has radials which reach half the length 
of the calyx and has a more prominent 
hypodeltoid. 

Occurrence.—Hambach’s figured speci- 
men (the holotype) came from the Bur- 
lington limestone at Burlington, Iowa, 
and in my collection there are thirteen 
topotypes, all collected from the upper 
part of the Burlington formation by 
Frank Springer, and one other specimen 
which L. R. Laudon collected from the 
upper part of the formation in a quarry 
in the city of Springfield, Missouri. 

Types.—Hambach’s holotype was orig- 
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inally deposited at Washington Univer- 
sity in St. Louis, but Prof. Courtney 
Werner’ has recently written me that 
none of Hambach’s types are now at 
Washington University and that Ham- 
bach had sold many of his fossils. 

The fourteen specimens on which the 
above description is largely based are 
Univ. Iowa nos. 781, 782, and 3263. 


ScCHIZOBLASTUS SAYI (Shumard) var. veEr- 
Rucosus (Hambach) Cline, n. comb. 


Plate 45, figure 12 


Cribroblastus verrucosus HAMBACH, 1903, St. 
Louis Acad. Sci., Trans., vol. 8, pp. 58, 59, 
pl. 5, fig. 3. 

Schizoblastus sayi ROWLEY (part), 1904, in G. 

Greene’s ‘‘Contribution to Indiana 
paleontology,’’ pt. 19, p. 196. 

Schizoblastus? verrucosus BATHER, 1908, in 
G. Boehm’s ‘‘Geologische Mitteilungen aus 
dem Indo-Australischen Archipel.,’’ Neues 
Jahrb., Beilage-Band 25, p. 318. 


Description.—Calyx medium to large 
in size, subglobose, higher than wide; 
three of the least deformed thecas in my 

4collection average 14.7 mm. high and 
13.5 mm. wide. Summit convex, con- 
tracted. Base almost flat, appearing 
slightly truncated in side view; lower 
ends of ambulacra projecting slightly 
below stem-facet to form a quinquepod 
on which the upright calyx rests. Largest 
diameter equatorial. 

Basalia small, comprising about one- 
half of pentagon enclosed by lower ends 
of ambulacra; flat or very slightly convex 
so that they are invisible or just barely 
visible laterally. 

Radials small, slightly wider than 
high, reaching almost exactly one-fourth 
length of calyx; prominent in basal and 
lateral views but invisible orally. Bodies 
short, comprising a little over one-third 
length of radial. Limbs almost twice as 
long as wide, widest near upper ends and 
narrowing very gradually below; upper 
ends deeply truncated. Interradial su- 
tures inconspicuous. Radial ornamenta- 
tion as in S. sayi var. potteri, except that 


2 Personal communication, dated Nov. 11, 
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the ridges are broader, more nodose, and 
jn some specimens a pair of conspicuous 
nodose ridges border the radial suture. 
Radio-deltoid sutures conspicuous; Ham- 
bach (1903, p. 58) remarked that the 
deltoids are “separated from the upper 
fork piece suture by a double linear 
depression’; the region bordering the 
radio-deltoid suture is somewhat con- 
spicuous and may appear to be con- 
stricted, but the apparent constriction 
is due to varices of growth which may 
be on the upper portion of the limbs or 
the lower portion of a deltoid. 

Deltoids large, reaching about three- 
fourths length of calyx, about twice as 
high as wide, narrowly triangular in out- 
line but base slightly constricted so 
plate is widest just above radio-deltoid 
suture. All other features of dltoids, in- 
cluding ornamentation, are §similar to 
those in S. potteri, except that the ridges 
are studded with coarser nodes or gran- 
ules; Hambach called attention to this 
feature by naming this form verrucosus. 

Ambulacra as in the variety potteri 
except that they are relatively longer 
and have 50 side-plates to a row. 

Remarks.—Hambach (1903, p. 59) 
said that ‘‘this species is easily separated 
from its nearest relatives, as Cribroblastus 
[Schizoblastus] sayi (Pentremites sayi of 
Shumard) by its coarse granular sur- 
face.’’ Rowley (1904) suppressed Cribro- 
blastus verrucosus Hambach as a syno- 
nym of Schisoblastus sayi (Shumard). 
Bather (1908, p. 318) questionably re- 
ferred Cribroblastus verrucosus Hambach 
to Schizoblastus with the statement that 
if it was closely related to S. sayi as 
Hambach had declared it to be, it was 
of course a Schizoblastus, ‘“‘but on the 
description published it would be unsafe 
to base a more definite opinion.”’ 

I have seven specimens which seem to 
represent Hambach’s species, and I re- 
gard them as representing a variety of 
Schizoblastus sayi. The surface is orna- 
mented with nodular or granular ridges 
but they are no coarser than those on 
S. sayi var. sayi as that variety is defined 
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in this paper. The closest relative to 
S. sayi var. verrucosus is the variety 
potteri, from which it differs in being 
larger, in having a less protuberant base, 
relatively shorter radial bodies, and 
coarser ornamentation. From the vari- 
eties sayt, bellulus, and obesus it is differ- 
entiated by a flat to protuberant base 
as compared with the concave base in 
all of these varieties. S. moorei is smaller, 
has a more protuberant base, and has 
relatively longer radials. 

Occurrence.—Hambach’s holotype 
came from the Burlington limestone at 
Allenton, Missouri. The specimens in 
the State University of lowa collection 
were all collected by Frank Springer at 
Burlington, Iowa. 

Types——Hambach’s type specimen 
has been lost. The specimens on which 
the above description is largely based 
are Univ. Iowa nos. 779 and 780. 


SCHIZOBLASTUS ETHERIDGEI Cline, n. sp. 


Plate 45, figures 17-20 


Schizoblastus melonoides ETHERIDGE and CAr- 
PENTER (part), 1882, Annals and Mag. Nat. 
Hist., 5th. ser., vol. 9, p. 246; (part), 1886, 
Catalogue of the Blastoidea, pp. 226, 227, 
pl. 6, figs. 15, 16. 

Description.—Calyx melon-shaped, 
elongated in young specimens to subglob- 
ular in gerontic individuals, but height 
always greater than width; measure- 
ments of three well-preserved specimens 
are: (a) width 9 mm., height 12.6 mm.; 
(b) width 11 mm., height 13 mm.; (c) 
width 16 mm., height 17.5 mm.; the 
largest specimen seen was 17 mm. wide 
and 19 mm. high. Outline roughly 
elliptical in lateral view and strongly 
decagonal in transverse section. Largest 
diameter equatorial or slightly above 
middle. Base small and contracted, almost 
flat, but stem-base may project slightly. 

Basals relatively small, invisible or 
barely visible laterally. 

Radials large, comprising at least 
four-fifths length of theca, clearly visible 
in a ventral view. Bodies short, amount- 
ing to 2 mm. in a radial 18 mm. long; 
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only partly visible laterally in specimens 
having a flat base. Limbs relatively 
long, concavely truncated above, limbs 
overlap deltoids so that the junction is a 
curved surface sloping adorally about 45 
degrees; each limb has a broad, gently 
rounded depression extending lengthwise 
and located just inside the sinus and sep- 
arated from it by a narrow ridge; bor- 
dering the sulcus on the outside is a 
sharply rounded ridge extending from 
radio-deltoid suture to lip of radial, the 
ridges of adjacent radials uniting to form 
a rounded ridge, widest at its center and 
gradually tapering to a point both ador- 
ally and aborally; each interradial suture 
located in the center of one of these com- 
pound ridges; in a transverse section 
these ridges appear equally as prominent 
as the ambulacra or they may even pro- 
ject slightly beyond. 

Deltoids small, about a fifth of the 
calyx; exposed portions sublanceolate, 
about two-fifths as wide as long, widest 
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about one-third the length of the plate 
above its base. Epideltoid imperfectly 
known; it is easily detached upon weath- 
ering. Hood of hypodeltoid prominent, so 
that it projects beyond the other deltoids, 

Ambulacra narrow [I am_ following 
Wanner (1924, p. 5) in restricting the 
term ambulacrum so that it includes only 
the lancet and under lancet-plates, side- 
plates, and outer side-plates, and the 
brachioles|, occupying only about one- 
sixth or one-seventh width of calyx, ex- 
tending almost the length of calyx; adoral 
ends depressed below sinus but near 
equator they are level, and aborally they 
become elevated above the sinus borders 
except for the lips which form a hook- 
like projection over each aboral end. 
Lancet entirely concealed by side-plates 
from the distal ends toa point just above 
the equator where it becomes visible, 
and from this point proximally it widens 
so that near summit the exposed portion 
is about one-third the width of ambulac- 


EXPLANATION OF PLATE 45 


With the exception of fig. 21, which is after Hambach, all of the figures on this plate are 


unretouched photographs. 


Fics. 1-8—Schizoblastus sayi (Shumard) var. bellulus Cline, n. var. 1-4, Right postero-inter- 
ambulacral, left postero-ambulacral, basal, and summit views (X2) of one of the 
paratypes from the lower part of the Burlington limestone of southeastern Lowa; 
in fig. 4 note that the peristome in covered by a pentagonal integument composed of 
numerous small irregular plates. 5-8, Posterior interambulacral, left postero-ambu- 
lacral, basal, and summit views (2) of a paratype from the upper part of the 
Burlington limestone of northeastern Missouri; fig. 5 shows how the lateral slopes 
of the lancet are molded for the reception of the side-plates and also how the upper 
ends of the inner walls of the hydrospire folds support the lancet as do figs. 6 and 7; 
in fig. 8 the suture which crosses transverse to the anus and divides the posterior in- 


terradius into epi- and hypodeltoids is clearly visible. 
Schizoblastus burlingtonensis Cline, n. sp. Left postero-ambulacral, right postero- 


v-11 


(p. 271) 


interambulacral, and summit views (X2) of the holotype and only known repre- 
sentative of the species; from the upper part of the Burlington limestone at Bur- 


lington, Iowa. 


(p. 280) 


12—Schizoblastus sayi (Shumard) var. verrucosus (Hambach) Cline, n. comb. Lateral 


view 


(X2) of an interambulacrum. 


(p. 274) 


13-16—Schizoblastus moorei Cline, n. sp. Antero-ambulacral, summit, basal, and left 
antero-interambulacral views (X 2) of the holotype from the Reeds Spring limestone 
of southwestern Missouri. In fig. /3 the epideltoid and hypodeltoid plates project 


above the other deltoids. 


(p. 279) 


17-20—Schizoblastus etheridgei Cline, n. sp. Summit, right postero-interambulacral, right 
antero-ambulacral, and basal views ( X 2) of the holotype, from the upper part of the 


Burlington limestone of lowa. 


(p. 275) 


21-25—Schizoblastus sayi (Shumard) var. potteri (Hambach) Cline, n. comb. From the 
upper part of the Burlington limestone of southeastern Iowa. 2/, Reproduction of 
Hambach's original illustration of the holotype (2). 22-25, Basal, summit, left 
antero-interambulacral, and left antero-ambulacral views of a hypotype (<2). 

(p. 2 


p. 272) 
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rum. It has not been possible from the 
sectioned specimens to tell if the lancet- 
plate is perforated by a longitudinal canal 
like the one in S. sayi. Walls of sinus 
appear to be grooved to receive distal 
edges of side-plates. Side-plates about 50 
to a row; the largest specimen studied 
has 57. Bodies of side-plates about as long 
as wide; handles concave upward to re- 
ceive outer side-plates. Outer side-plates 
longer than wide, and bordering the 
ambulacral pores distally and on the in- 
side (the distal edge of the side-plate 
above forms the border of the pore on the 
adoral side). 

Hydrospires imperfectly known; there 
seem to be two folds on each side of an 
ambulacrum as in S. sayi. 

Ten small slit-like spiracles forming 
notches in proximal ends of deltoids. 
Apparently a thin partition separates 
the anus from the two adjacent spiracles. 

Theca granulose; granules in rows ap- 
proximately parallel to plate margins 
except where they meet the interradial 
sutures at a low angle. 

Remarks.—It was this species that 
Etheridge and Carpenter (1886, pp. 226, 
227, pl. 6, figs. 15, 16) figured and de- 
scribed as Schizoblastus melonoides (Meek 
and Worthen), and it was one of the two 
American species known at that time 
which they definitely referred to the 
genus Schizoblastus. A comparison of the 
original description and figures of Grana- 
tocrinus melonoides Meek and Worthen 
(1869, 1873) with the description and 
figures given by Etheridge and Carpenter 
shows that the forms studied by Etheridge 
and Carpenter differ noticeably in at 
least two respects from the species de- 
scribed by Meek and Worthen. The 
measurements of the type of G. melon- 
oides are given by Meek and Worthen as 
0.45 of an inch in height and 0.50 of an 
inch in breadth, and they state that the 
calyx is “‘a little wider than long.” The 
drawings by Etheridge and Carpenter 
show a calyx one-fourth longer than wide; 
in the collection that I am studying there 
were seven complete specimens, two of 
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which have been sectioned, of the form 
figured by Etheridge and Carpenter and 
they vary greatly in size, but in each the 
length is appreciably greater than the 
width. Etheridge and Carpenter note 
that 


the description of this species by Messrs. 
Meek and Worthen is clear and comprehen- 
sive, as all their descriptions are; but their fig- 
ure fails to show the broad obtuse interradial 
ridges which are so characteristic of it, and as- 
sist in giving to it a roughly decagonal outline 
in cross section. 


These interradial ridges are also very 
prominent in my specimens. It appears 
that the form described by Etheridge and 
Carpenter as S. melonoides (Meek and 
Worthen) and the seven specimens in my 
collection represent an unnamed species, 
which I am describing as Schizoblastus 
etheridgei Cline, n. sp. 

With the exception of G. melonoides 
Meek and Worthen, this species can be 
differentiated from other species of 
Schizoblastus by its very short deltoids. 
In gross outline it resembles S. burling- 
tonensis, but the deltoids are much 
shorter. 

Occurrence.—The specimens studied 
by Etheridge and Carpenter were col- 
lected by Charles Wachsmuth from the 
upper part of the Burlington limestone 
at Burlington, lowa. Five of my speci- 
mens were collected by Frank Springer 
from the same horizon and locality; two 
others, slightly larger than the rest, were 
collected by L. R. Laudon from the Pen- 
tremites zonule of the Burlington lime- 
stone (near the top) near Elrick Junction, 
Iowa. 

Types.—Univ. lowa; holotype, 
and paratypes, 799 and 3267. 


798; 


SCHIZOBLASTUS LAUDONI Cline, n. sp. 
Plate 44, figures 1-5 


Description.—Calyx medium in size, 
ellipsoidal, distinctly higher than wide; 
the holotype, the only known representa- 
tive of the species, is 16.5 mm. high and 
12 mm. wide. Transverse section decag- 
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onal. Largest diameter equatorial. Base 
small and contracted; the stem-base 
projects a little below the ends of the 
ambulacra. Stem-facet about one-third 
the diameter of basalia; surrounded by a 
weakly trilobed area. 

Basalia occupying about one-half of 
pentagon enclosed by lower ends of am- 
bulacra; slightly convex and just visible 
laterally. 

Radials reaching one-third length of 
calyx, higher than wide; prominent in 
basal and lateral views but invisible 
orally. Bodies reaching only one-seventh 
length of radials; limbs relatively long, 
inner edges deflected upward to form 
ridges bordering the sinus; upper ends 
truncated. Radio-deltoid suture obtusely 
V-shaped, with the relatively sharp apex 
directed downward. Interradial sutures 
inconspicuous. Radial ornamentation 
consists of fine lirae curving around 
lower portion of plate and then extending 
upward, at first parallel to the interradial 
sutures, but gradually diverging upward 
to become parallel to  radio-deltoid 
suture. 

Deltoids reach about two-thirds length 
of calyx; lower ends barely visible in 
basal view; narrowly subtriangular in 
outline; widest just above radio-deltoid 
suture, where width is less than one-half 
length; notched just below apex by the 
spiracles; lower edges rest on beveled 
upper edges of radials. Sides of deltoids 
raised into broadly rounded, narrowly 
lanceolate and longitudinally striate 
areas, which become very narrow and 
prominent at height of spiracles. Hypo- 
deltoid raised above general level of sum- 
mit. Central area of deltoids depressed 
and transversely concave; interrupted 
medianly by a longitudinal ridge. 

Ambulacra linear, extending almost 
length of theca; at periphery their com- 
bined widths total about one-fourth 
circumference of calyx. Adorally ambu- 
lacra are depressed below level of confin- 
ing edges of deltoids, but below spiracles 
they become level with sinus borders, 
and a little above radio-deltoid sutures 
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they are elevated slightly above sinys 
and this relationship continues aborally, 
Exposed portion of lancet about one. 
third width of sinus at upper end, but 
width decreases downward, and at aboral 
end it is entirely overlapped by side- 
plates. 

Side-plates, about 50 to a row. Outer 
side-plates resting in concavities jp 
handles of side-plates, wedge-shaped in 
transverse section. 

Ten  slit-like spiracles occupying 
notches in lateral edges of deltoids and 
bordered ambulacrally by  side-plates, 
Anus large and presumably circular. 

Remarks.—The specific name laudoni 
is given in honor of Dr. L. R. Laudon of 
Tulsa University in recognition of his 
excellent work on the Mississippian for- 
mations of Iowa. 

Schizoblastus laudoni has no close rela- 
tives in previously described representa- 
tives of the genus, although it is some- 
what like S. burlingtonensis, described 
in this paper. The general form and pro- 
portions of the calyx (but not the plates) 
are so similar to Granatocrinus |Crypto- 
blastus| shumardi Meek and Worthen 
(1868), that it was in the State Univer- 
sity of Iowa labeled as that species; it is 
differentiated from Cryptoblastus shu- 
mardi by its much larger deltoids; they 
are very small in C. shumardi, while in 
S. laudoni they extend two-thirds the 
length of the calyx. S. laudonz is distin- 
guished from S. burlingtonensis, its near- 
est relative, by its larger and more 
elongate calyx, and in having the adoral 
ends of the ambulacra less depressed 
below the sinus borders. From S. sayi 
var. potteri it is readily differentiated by 
its larger size, more elliptical outline, and 
relatively larger shape. In S. sayt var. 
verrucosus the calyx is not so elliptical, 
the base seems to be less protuberant, 
and the radials are relatively shorter. 
Schizoblastus? excavatus (Rowley and 
Hare) has a concave base and the radials 
are relatively longer, reaching about one- 
half the length of the calyx. 

Occurrence.—The only known repre- 











OSAGE BLASTOIDS: GENUS SCHIZOBLASTUS 279 


sentative of this species was collected by 
L. R. Laudon from the Physetocrinus 
zonule of the lower Burlington limestone 
on Dolbe Creek in the SW. } SW. 3 sec. 
26, T. 72 N., R. 2 W., in southeastern 
lowa. 


Holotype.—Univ. Iowa, 778. 


SCHIZOBLASTUS MOOREI Cline, n. sp. 
Plate 45, figures 13-16 


Schizoblastus sayi (Shumard) s.1. CLINE (part), 
1934, Am. Assoc. Petroleum Geologists, 
Bull., vol. 18, no. 9, p. 1144. 


Description.—Calyx medium in size, 
subglobular, higher than wide; holotype 
11.6 mm. high and 11 mm. wide. Longi- 
tudinal section subcircular except for a 
protuberant stem-base and a towering 
hypodeltoid. Transverse section on 
adoral half of calyx decagonal, but below 
periphery it becomes increasingly pen- 
tagonal due to elevation of ambulacra. 
Largest diameter equatorial. Summit 
small, contracted, slightly concave so 
that apices of deltoids are hidden in a 
lateral view. Lower ends of ambulacra 
not so closely drawn together as upper 
ends, thus the pentagon enclosed by 
them is slightly larger than the summit 
area; the basalia project beyond extremi- 
ties of ambulacra. 

Basalia convex, wholly visible later- 
ally; diameter equal to more than one- 
half that of pentagon enclosed by lower 
ends of ambulacra; the basi-radial su- 
tures are indistinct, but the basalia 
appear to be pentagonal in outline. 

Radials extend one-half length of 
calyx; prominent in basal view, almost 
entirely visible laterally, and faintly vis- 
ible orally. Bodies short, incurved, just 
visible in lateral view; limbs relatively 
long; upper edges deeply truncated; 
inner portions deflected upward to form 
ridges bordering the sinus. Interradial 
sutures inconspicuous. Radials_ orna- 
mented with alternating ridges and 
depressions which encircle lower end 
parallel to edge of plate, but upward 
they swing away from the interradial 


sutures to parallel the radio-deltoid 
sutures. 

Deltoids relatively short for the genus, 
reaching slightly less than one-half 
length of calyx; widest below, narrowing 
gradually above; constricted just below 
apex by the spiracles, giving that portion 
of the plate the outline of a spear-head. 
Ridges border the radial sinus through- 
out its length. Deltoid ornamentation 
consists of coarsely nodose transverse 
ridges arranged parallel to radio-deltoid 
suture. Epideltoid shaped much like the 
spout or lip of a pitcher and is larger and 
more elevated (it is visible in a lateral 
view) than apices of the other deltoids; 
the adoralmost part projects over peri- 
stome and partly closes it posteriorly. 
Hypodeltoid produced into a hoodlike 
process which protects the anus aborally 
and incurved somewhat so that anus 
does not open directly above but rather 
from the side facing the peristome. 
Deltoids rest upon and overlap radials. 
Radio-deltoid suture obtusely V-shaped. 

Ambulacra linear, reaching almost 
height of calyx; at periphery their com- 
bined widths comprise about one-fifth of 
the circumference of calyx. Lancet ex- 
posed throughout most of its length, 
being widest above and narrowing very 
gradually below until finally it becomes 
completely covered by side-plates. In the 
left postero- and right postero-ambulacra 
the upper ends are turned slightly aside 
by the large epideltoid and they curve 
around it and empty into the peristome. 
Side-plates and outer side-plates are 
poorly preserved in the holotype; there 
are about 35 plates to a row. 

Ten slit-like spiracles occupy notches 
in lateral edges of deltoids; they are 
closed on the ambulacral side by the 
lancet-plate and possibly a few of the 
uppermost side-plates; the posterior pair 
open under the hoodlike process which 
protects the anus, but they open on the 
outside like those of the other deltoids, 
rather than being confluent with the 
anus. 

Remarks.—The most diagnostic fea- 
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tures of Schizoblastus moorei are its 
protuberant base, its radials which reach 
half the length of the calyx, and its 
prominent epi- and hypodeltoid plates. 

The globular calyx with its protuberant 
base resembles that of S. sayi var. potteri, 
but the radials in S. moorei are much 
longer and the hypodeltoid is much more 
prominent than in S. potteri, or its allied 
variety S. sayi var. verrucosus. There are 
at least two other species of Schizoblastus 
with protuberant bases with which S. 
mooret should be compared; S. laudoni 
has a more elongated calyx and relatively 
shorter radials; S. etheridget is larger, has 
very tiny deltoids, and raised interam- 
bulacral areas. 

Occurrence.—The holotype and 
paratypes were collected by the writer 
from Moore’s type section of the Reeds 
Spring limestone at Reeds Spring, in 
southwestern Missouri. 

Types.—Univ. Iowa; holotype, 777; 
paratypes, 2557. 


two 





SCHIZOBLASTUS BURLINGTONENSIS 
Cline, n. sp. 
Plate 45, figures 9-11 

Description.—Calyx elongate melon- 
shaped, the single specimen studied 
measuring 11.3 mm. wide and 13 mm. 
high; laterally it appears subelliptical, 
being flattened at poles; transversely it 
is strongly decagonal. Largest diameter 
equatorial. 

Basals small, resting in a slight con- 
cavity so that in lateral view only ex- 
treme outer edges in interradial areas are 
visible. 

Radials smaller than deltoids, about 
as broad as long, extending only about 
one-third length of calyx; in basal view 
they comprise most of field but orally 
they are invisible. Bodies short, less than 
one-fourth length of radial, partly visible 
laterally. Limbs relatively long, trun- 
cated above by obtusely V-shaped 
radio-deltoid suture. Interradial sutures 
lying in a longitudinal groove. Basi- 
radial sutures not conspicuous. A low 
ridge borders the radial sinus. A deep 
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furrow originates just above mid-height 
of limb and extends downward the length 
of limb, its course being parallel to am- 
bulacral ridges but downward it cuts 
progressively closer to the interradial 
sutures. These incisions give a festoon- 
like appearance to remainder of limb, the 
elevated festoon-like areas ornamented 
with fine parallel ridges in lower portion 
of limb and becoming broader and no- 
dose in upper portion where they turn 
and parallel the radio-deltoid suture. 

Deltoids large, comprising about two- 
thirds length of calyx, lanceolate in out- 
line, twice as long as wide, maximum 
width being attained a little above 
the radio-deltoid suture. Lateral edges 
bounded by a ridge which becomes in- 
creasingly elevated upward to height of 
spiracles, where the pair on each plate 
come together at a sharp angle. Lower 
one-third of deltoid ornamented with a 
longitudinal ridge, interradial in position, 
which extends from radio-deltoid suture 
gradually dying out upward. Hypodel- 
toid projects slightly over anus, as in the 
genotype of Schizoblastus. 

Ambulacra narrow, occupying from 
one-fifth to one-fourth of circumference 
of calyx at equator, extending the height 
but not reaching quite the length of 
calyx. Proximal ends depressed below 
bordering deltoidal ridges, but they rise 
distally so that slightly below radio- 
deltoid suture they are level with ridges; 
distally they project above the ridges. 
Lancet almost covered throughout its 
length except for a short distance ador- 
ally where it is clearly visible. From 35 
to 40 side-plates in a row. Bodies of side- 
plates about as long as broad; handles 
seemingly concave upward for reception 
of outer side-plates. Outer side-plates 
imperfectly known, but small, about 
half as wide as side-plates. Hydrospires 
unknown. 

Spiracles ten, small and slit-like, open- 
ing through lateral notches in apex of 
deltoids and bordered on ambulacral side 
by lancet; posterior pair separated from 
anus. Anus large and circular and partly 
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covered over by a process arising from 
the hypodeltoid. Summit was covered in 
complete examples. 

Remarks.—This species is represented 
in my collection by a single well-pre- 
served calyx, which was collected by 
Frank Springer from the upper Burling- 
ton limestone at Burlington, Iowa. It 
resembles S. etheridget so much in gross 
form that Springer had labeled it as 
belonging to that species. A close exami- 
nation reveals that it differs from S. 
etheridgei in having deltoids that reach 
over half the length of the calyx (in con- 
trast to the very short deltoids in S. 
etheridgei), that it lacks the prominent 
interradial ridges of S. etheridgei, and 
that the adoral ends of the ambulacra 
are much more depressed below the adja- 
cent deltoidal ridges. S. burlingtonensis 
is distinguished from S. laudoni, its 
closest ally, by its smaller and more 
nearly globose calyx, and in having the 
adoral ends of the ambulacra distinctly 
depressed below the borders of the sinus. 
S. sayi var. potteri is smaller, has a more 
protuberant base, and has _ relatively 
short radials. S.? excavatus (Rowley and 
Hare) has a more concave base, and the 
radials are relatively longer. 

Occurrence.—The holotype and only 
known representative of the species came 
from the upper Burlington limestone at 
Burlington, Iowa. 

Holotype —Univ. lowa, 776. 
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ABSTRACT 


Two new genera and nine new species of micro-crinoids are described from the Chouteay 
(Kinderhook) and Fern Glen (lower Osage) formations of Missouri. The relationships of the 
two new genera are uncertain and they are not referred to any family. The seven other species 
are referred to various genera under the Allagecrinidae and the Hypocrininae. The distribution 
and possible stratigraphic value of micro-crinoids are discussed. 


No satisfactory grouping of cri- 
noids into micro- and megascopic 
forms can be made except by arbi- 
trary definition. Micro-crinoids ordi- 
narily include only those forms that 
require moderate magnification to 
determine even the gross characters 
of the mature individuals. They are 
too small to be recognized in the 
field and are usually found in fine 
calcareous scrap, the washed residues 
of shale samples or, in comparatively 
rare cases of silicification, in the in- 
soluble residues of limestones. In 
general, adult crinoid calyces more 
than 2 mm. high are grouped with 
megascopic forms. This paper deals 
only with micro-crinoids, all of which 
are well under 2 mm. in height. 

Micro-crinoids and closely related 
megoscopic forms from Europe and 
Asia have received considerable 
attention through the studies of 
Wanner (1916, 1920, 1923, 1929), 
Wright (1932, 1933), and Yakovlev 
(1926, 1927, 1928). Several Pennsyl- 
vanian species from the United 
States have been described by Weller 
(1930). With the exception of Wel- 
ler’s work and the earlier description 


of the Kinderhookian Allagecrinus 
americanus Rowley (1895), there has 
been little in the literature of Ameri- 
can micropaleontology to indicate 
that the tiny crinoids might be useful 
in stratigraphic work. The abun- 
dance of these small forms in the 
Fern Glen and Chouteau formations 
has suggested their possible value. 
Whether or not they will ever rival 
other micro-fossils can be determined 
only after a considerable store of 
information concerning the ease of 
identification and the stratigraphic 
range of the various species has been 
accumulated. 

Apparently American micro-cri- 
noids have been neglected because 
other micro-fossils are more abun- 
dant and have been considered a 
more ready aid to stratigraphic de- 
termination. The scarcity of speci- 
mens or limited vertical distribution 
cannot be cited as the cause. The 
University of Missouri collections of 
micro-crinoids have grown in a more 
or less haphazard manner, as crinoids 
were isolated during the search for 
more familiar micro-forms. However, 
they contain hundreds of specimens 
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ranging from Silurian to Pennsyl- 
vanian in age. Only within the past 
few months has any systematic 
search for crinoid-bearing horizons 
been made. Specifically, the collec- 
tions include assemblages from the 
Bainbridge! (Silurian) of Missouri, 
the Haragan (Devonian) of Okla- 
homa, the Louisiana (Devonian?) 
(Branson and Mehl, 1933) of Mis- 
souri, the Bushberg and Chouteau 
(Kinderhook) of Missouri, the Fern 
Glen (lower Osage) of Missouri, the 
Welden (Kinderhook?) of Oklahoma, 
the Hampton (Kinderhook) of Iowa, 
and the Cherokee (Pennsylvanian) 
of Missouri. Although this list is not 
convincing of adequate vertical dis- 
tribution because of the conspicuous 
gaps in the Middle Devonian and 
Middle and Upper Mississippian, 
there is little doubt but that these 
gaps will be readily filled. Only the 
Chouteau and Fern Glen faunas are 
included in this paper. 

The conception that micro-cri- 
noids represent the immature stages 
of associated megascopic crinoids has 
not been vigorously supported. Wel- 
ler (1930) presents strong evidences 
against the possibility of his Penn- 
sylvanian specimens representing im- 
mature crinoids. There has, however, 
been considerable discussion by Ya- 
kovlev (1928) and Wanner (1929) as 
to whether these small forms repre- 
sent arrested development (primitive 
crinoids) or degenerate forms, de- 


1 Micro-crinoids from the Bainbridge were 
collected by a graduate student in geology. 
Inasmuch as these so closely resemble Fern 
Glen crinoids, I am inclined to question the 
validity of the Silurian reference. 


scendants from more complex an- 
cestors. 

In general, the micro-crinoids are 
referable to the Allagecrinidae and 
Hypocrininae. The Allagecrinidae in- 
clude small monocyclic larviform 
crinoids consisting of a basal circlet, 
five symmetrical radials, five orals, 
and, in one genus, an anal series. 
The primitive position of this family 
has been questioned only by Wanner 
(1929, p. 13), who found that among 
the Timor representatives of Allage- 
crinus Carpenter and Etheridge (J. 
Wright, 1933, p. 205, refers most of 
these forms to Callimorphocrinus? 
J. M. Weller) five-armed species occur 
stratigraphically higher than many- 
armed species with axillary radials. 
This question was discussed by Wel- 
ler (1930, p. 12), who concluded that 
the Allagecrinidae were primitive 
forms. The primitive character of the 
family is not disproved by the con- 
clusive evidence that it underwent 
simplification in the number of arms, 
as pointed out by Wanner, nor by 
the probable development of Cal- 
limorphocrinus from Allagecrinus 
through the loss of the anal series 
and uniform growth of the radials, 
Although these two genera evidently 
occur together in the Scottish Lower 
Carboniferous limestones, it is sig- 
nificant that in the United States 
Allagecrinus without Callimorpho- 
crinus occurs in the Chouteau and 
the Lousiana formations and that 
Callimorphocrinus occurs without Al- 


2 Weller’s genus ‘‘Kallimorphocrinus’’ is to 
be corrected under the Rules of Nomenclature 
(see Art. 19, Appendix F, and compare Opin- 
ion 81) to read ‘‘Callimorphocrinus.’’—Editor. 
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lagecrinus in the higher Fern Glen 
and the Cherokee formations. 

The other group of micro-crinoids 
represented is referred to the sub- 
family Hypocrininae Wanner (1929, 
p. 38). This subfamily, represented 
abundantly in the Permian of Timor, 
is characterized by Wanner as under- 
going reduction and atrophy of the 
arms and radials and a displacement 
of the orals and anal opening. 
Descending from the more compli- 
cated Cyathocrinidae, it undergoes 
successive simplifications until it 
attains the armless stage with no 
radials as represented by Coencystis 
Girty (1908). Wanner’s conclusions 
were questioned by Yakovlev (1928), 
who studied nearly a thousand speci- 
mens of [/emistreptacron abrachiatum 
Yakovlev, from the Permo-Carbonif- 
erous of the Ural Mountains. Yakov- 
lev concluded that the Hypocrini- 
nae were primitive and not degener- 
ate crinoids. His conclusions are 
discussed in detail by Wanner (1929, 
p. 85) who reviews the evidence and 
gives strong arguments for the de- 
generacy of the Hypocrininae. Al- 


SYSTEMATIC 


Family ALLAGECRINIDAE 
Carpenter and Etheridge 
(emend. J. Wright), 1933 


Genus ALLAGECRINUS Carpenter 
and Etheridge, 1881 


ALLAGECRINUS ROWLEY! Peck, n. sp. 
Plate 47, figures 15-20, 23, 24, 27, 28 


Calyx subpyriform, small, few speci- 
mens attaining a height of more than 1.3 
mm., with a maximum diameter of ap- 
proximately four-fifths the height. Basal 
circlet small, forming about one-fourth or 
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though Kinderhook Hypocrininae 
are not sufficiently known to warrant 
conclusions, the fact that two of the 
most simplified genera, Dichostreblo- 
crinus J. M. Weller and Coencystis 
Girty, occur in rocks as old as the 
Fern Glen may be significant. Occur- 
ring with them are simple monocyclic 
forms, described in the following 
pages under two new generic names. 

Decision between degeneracy and 
arrested development can hardly be 
made at this time. The best plan for 
determining the true nature of this 
peculiar subfamily of crinoids seems 
to lie in the direction of much addi- 
tional descriptive work, particularly 
on Devonian, Mississippian, Penn- 
sylvanian, and_ possibly Silurian 
forms. 

The drawings and retouched photo- 
graphs used for illustrations in this paper 
were prepared by Mrs. Vaona Hedrick 
Peck. The graduate students in the De- 
partment of Geology of the University 
of Missouri, especially Mr. Philip Morey, 
have contributed many of the specimens 
and have been constantly on the watch 
for productive samples. 

The manuscript was received by the 
editor of the Journal June 10, 1935. 


DESCRIPTIONS 


less of the total length, expanding 
gradually from small stem facet to the 


union with radials. Number of basals 
unknown, the only observed suture 
under left posterior radial (LPR). R 


longer than wide, forming a little more 
than half the total length, of almost 
uniform width on immature armless 
forms but becoming differentiated with 
growth of the calyx until at maturity 
LPR and RPR are wider than the 
other three radials and AR and LAR 
are narrowest. Immature forms armless, 
the outer edges of orals meeting flush 
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with outside edges of radials. Arms intro- 
duced on RPR and LAR first, then on 
LPR and RAR, and finally on AR. No 
axillary radials observed. Oral dome 
prominent in the young, making up al- 
most one-third of the entire height of 
calyx, becoming less prominent with 
growth until on the mature form it 
makes up less than one-sixth of the total 
height. Orals concave with raised bor- 
ders. Concavity of PO interrupted just 
above the center of the plate by a short 
ridge or tubercle that probably repre- 
sents the hydropore. Anal series intro- 
duced about the same time as the forma- 
tion of the arm facet on AR and 
originating in an excavation on the left 
shoulder of RPR. There is no definite 
opening into the calyx on immature 
forms, but after the anal plate or the 
excavation for its reception appears, a 
definite anal opening between PO and 
RPR is present. Ornamentation consist- 
ing of minute pits over the entire sur- 
face, never coarse, and decreasing but 
slightly with growth of calyx. 

Remarks.—Although Allagecrinus amer- 
icanus Rowley (1895) was discovered 
more than 40 years ago, this is the first 
time the genus has been recognized in 
North America outside of one Louisiana 
limestone locality about one mile south 
of Louisiana, Pike County, Missouri. 
A. americanus Rowley and A. rowleyi 
are nearly identical in size and resemble 
each other closely. In A. americanus the 
LAR is always narrower than the other 
four, the ornamentation is coarse on the 
immature forms, the radials are suffi- 
ciently convex laterally to give a pen- 
tagonal appearance when viewed from 
the base, and the majority of the calyces 
are more slender than in A. rowleyit. 

The specific name is given in honor of 
the late Prof. R. R. Rowley, of Loui- 
siana, Missouri. 

Occurrence.—Shale partings in the 
lower 6 feet of the Chouteau (Kinder- 
hook) limestone, just south of Provi- 
dence and about 3 miles northeast of 
Brown's Station, both in Boone County, 
Missouri. 


Holotype and paratype-—Univ. Mis- 
souri, E-4-1, E-4-2. 


Genus TROPHOCRINUS Kirk, 1930 


TROPHOCRINUS EXSERTUS Peck, n. sp. 
Plate 47, figures 10-14, 21, 22, 25, 26 


Calyx subconical to subpyriform, most 
specimens slightly asymmetrical, the 
diameter from the right anterior radius 
to the left posterior inter-radius slightly 
greater than the antero-posterior diam- 
eter; small, measuring 0.9 mm. or less 
from the lower end of the basal circlet 
to the top of the oral dome, height about 
one-fourth greater than maximum width. 
Basal circlet low, forming less than one- 
fourth of total height, expanding gradu- 
ally from a very small stem facet to the 
union with the radials, sutures unknown. 
Radials considerably longer than wide, 
forming approximately two-thirds the 
total height of the calyx; of equal width, 
or RAR slightly narrower than the other 
four. The adjacent halves of LPR and 
LAR produced outward and upward to 
form the peculiar pouch that is the dis- 
tinguishing character of the genus. Im- 
mature forms armless and without the 
extensions of LPR and LAR. At matur- 
ity each radial bears a small arm facet, 
the facets appearing on all five radials 
simultaneously. Tegmen formed by five 
orals of approximately equal size and 
similar shape, PO slightly larger than the 
other four. Orals concave with raised 
borders, the concavity of PO interrupted 
near the center by a small tubercle that 
probably marks the location of the 
hydropore. No anal opening observed. 
The calyx is entirely covered by very 
minute pits. 

Remarks.—Trophocrinus tumidus Kirk 
of the Welden limestone of Oklahoma 
has only one arm facet and has unequal 
radials of which LAR and LPR are 
widest. 

In association with his type species, 
Kirk (1930) found other minute crinoids 
that agree in many details with T. tumi- 
dus, but lack the prolongation of LAR 
and LPR that is the outstanding pecu- 
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liarity of the genus. He suggested that 
this might indicate a ‘‘sexually dimorphic 
type’’; that the extension of the two R 
formed what might be termed a ‘‘brood 
pouch”’ and thus would be present only 
on the females. 

Chouteau shale partings have yielded 
a considerable number of micro-crinoids 
among which two forms, Allagecrinus 
rowleyi Peck and Trophocrinus exsertus, 
may be easily recognized. Associated 
with these two species are specimens that 
agree in every detail with 7. exsertus 
except that they lack any evidence of a 
prolongation of LR (pl. 47, figs. 21, 22). 
None of the specimens from the Chou- 
teau has the entire pouchlike structure 
preserved and on many its former pres- 
ence is marked only by a small but 
unmistakable triangular facet on LR. 
There is little possibility of confusing 
specimens from which the radial exten- 
sions have been broken off with speci- 
mens that never possessed them. Al- 
though, if found alone, these forms 
without the pouch would be referred to 
Callimorphocrinus J. M. Weller, as 
Wright (1933) has interpreted that 
genus, I am referring them to T. exsertus. 

The evidence is not entirely conclusive 
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concerning Kirk’s interpretation of the 
peculiar pouchlike cavity formed by the 
extension of the left radials. Bather 
(1934) implied that the identification as 
a brood pouch is questionable. As it 
is obviously impossible to prove the 
cause of this radial extension or how the 
pouch may have functioned, it would be 
better to designate it as the marginal 
pouch. However, it is quite significant 
that in association with each of the three 
known occurrences of species of Tropho- 
crinus (Welden, Chouteau, Fern Glen) 
with the marginal pouch, there have been 
found individuals agreeing in other de- 
tails, but lacking the pouch. 

There is a slight variation in the posi- 
tion of the marginal pouch. Almost all in- 
dividuals have it on the adjacent halves 
of LA Rand LPR. Onone of the specimens 
figured (pl. 47, figs. 13, 14) it does not 
affect LPR and is confined to LAR over- 
lapping slightly on to AR. 

Occurrence.—Shale partings in the 
lower 6 feet of the Chouteau limestone 
(Kinderhook). About 3 miles northwest 
of Brown’s Station and just south of 
Providence, both in Boone County, 
Missouri, in association with Allagecri- 
nus rowleyt. 


EXPLANATION OF PLATE 46 
All figures X28. 


Fics. 1, 2—Callimorphocrinus puteatus Peck, n. sp. Posterior and summit views of the holo- 


type. 


(p. 288) 


3-10—Octocrinus inconsuetus Peck, n. gen. and n. sp. 3-6, Posterior, summit, basal, and 
anterior views of the holotype. 7, 8, Posterior and summit views of paratype. 9, 10, 


Left anterior and summit views of paratype. 


(p. 291) 


11-15—Coencystis moreyi Peck, n. sp. 11, 12, Lateral (LPB) and summit views of holo- 
type showing diamond-shaped concavities along the interoral sutures. 1/3, /f, 
Lateral (LAB) and summit views of paratype showing flat area along interoral su- 


ture. 15, Posterior lateral view showing small anal opening. 


(p. 289) 


16-22—Callimorphocrinus pristinus Peck, n. sp. 21, 22, Posterior lateral and summit 
views of small armless paratype. /7, 18, Summit and lateral (LPR) views of small 
paratype with arm facets on RPR and LAR. 16, Lateral (RPR) view of larger para- 


type. 19, 20, Summit and posterior lateral views of holotype. 


(p. 287) 


23-26—Trophocrinus corpulentus Peck, n. sp. 23, Lateral (LPR) view of specimen with 
five arm facets and without marginal pouch. 24, 25, 26, Lateral (left posterior inter- 
radius) summit, and posterior lateral views of the holotype, showing the break 


formed by the loss of the marginal pouch. 


(p. 287) 


27-32—Dichostreblocrinus minutus Peck, n. sp. 27, 28, Summit and posterior lateral 
views of small paratype. 29, 30, Summit and posterior lateral views of slender para- 
type showing displacement of orals and anal opening. 3/, 32, Summit and posterior 


lateral views of holotype. 


(p. 289) 
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Holotype and paratypes.—Univ. Mis- 
souri, E-4-3, E-4-4. 


TROPHOCRINUS CORPULENTUS Peck, n. sp. 
Plate 46, figures 23-26 


Calyx subglobular, asymmetrical, di- 
ameter from the right anterior radius to 
the left posterior interradius slightly 
greater than the antero-posterior diam- 
eter; small, the holotype measuring a 
little less than 1 mm. in height, and 0.8 
mm. maximum diameter. Basal circlet 
low, inconspicuous, forming about one- 
tenth the total height, expanding rapidly 
from a very small stem facet to the union 
with the radials, the shortness and rapid 
expansion causing the aboral end of the 
calyx to appear rounded; sutures of basal 
circlet unknown. Radials of equal width, 
forming about three-fifths the total 
height of the calyx. On the holotype the 
adjacent halves of LPR and LAR show 
the scar caused by the loss of the mar- 
ginal pouch. Arm facets borne only by 
LAR, LPR, and RPR. Orals concave 
with raised borders along the inter-oral 
sutures. On LPO this concavity is very 
shallow. The PO bears a small hydropore 
near the center. No anal opening ob- 
served. Calyx covered with very small 
pits. 

Remarks.—This description is based 
on a single specimen, the holotype. The 
species differs from T. tumidus Kirk, 
from the Welden limestone of Oklahoma, 
in that the latter has only one arm 
facet, is much higher than wide, has 
fairly conspicuous basals, and has un- 
equal radials. TJ. corpulentus differs 
conspicuously from T. exsertus Peck, from 
the Chouteau limestone of Missouri, in 
that the latter is one-fourth higher than 
wide and the basals form nearly one- 
fourth the total height. 

In the same small shale sample that 
contained the holotype there were three 
other specimens that are tentatively re- 
ferred to the same species (pl. 46. fig. 23). 
They are about 0.8 mm. high and from 
0.6 to 0.7 mm. maximum width. These 
three specimens are almost as wide as 
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high, have short, inconspicuous basals, 
and are ornamented by very small pits. 
They differ from the holotype in that 
none of them shows any evidence of the 
marginal pouch. One of the specimens, 
although shorter than the holotype, pos- 


sesses five arm facets. These three 
specimens differ from the young of 
Callimorphocrinus pristinus Peck in 


shape, general proportions, and orna- 
mentation, but it is possible that they 
represent another species of Callimor- 
phocrinus. 

Occurrence.—Fern Glen (lower Osage) 
formation about three-fourths of a mile 
south of Kimmswick, Ste. Genevieve 
County, Missouri, along Mississippi 
River bluffs. 

Holotype-—Univ. Missouri, E-5-1. 


Genus CALLIMORPHOCRINUS 
J. M. Weller, 1930 


CALLIMORPHOCRINUS PRISTINUS Peck, n. sp. 
Plate 46, figures 16-22 


Calyx subpyriform, small, few speci- 
mens attaining a height of over 1.1 mm. 
and a maximum width of more than 0.9 
mm. Basal circlet low, forming approxi- 
mately one-fifth the total height, expand- 
ing gradually from a small stem facet to 
the union with the radials, sutures un- 
known. Radials forming more than half 
the total height, about one-third longer 
than wide, of uniform width, slightly 
convex both longitudinally and laterally, 
the calyx possessing a circular outline 
when viewed from the base. Immature 
forms armless, the outer edges of the 
orals meeting flush with the outside of 
the radials, the arm facet introduced 
almost simultaneously at various stages 
of growth on all radials except AR. There 
is a slight tendency for the facetson LAR 
and RPR to be larger and better devel- 
oped than those on LPR and RAR. On 
mature forms all radials bear facets. 
Orals five, comprising approximately 
one-third the total height on the imma- 
ture armless forms, but decreasing in 
prominence with later growth; PO 
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slightly larger than the other four, and 
bearing a hydropore. No anal opening 
evident. Calyx ornamented over the en- 
tire surface with small pits. 

Remarks.—The above description is 
based on about 100 specimens of various 
sizes, all from one small sample. 

There is some question as to the 
systematic position of the crinoids that 
are here referred to the genus Callimor- 
phocrinus. In size, shape, character of 
arm facets, and orals, they resemble 
North America species of Allagecrinus 
Carpenter and Etheridge more closely 
than they do the Pennsylvanian species 
of Callimorphocrinus J. M. Weller. The 
only distinction between these two gen- 
era, as interpreted by J. Wright (1933), 
is that in Allagecrinus the radials are 
not of uniform width and an anal series 
is introduced on the left shoulder of RPR 
at maturity, whereas Callimorphocrinus 
fails to develop an anal series and the 
radials are of nearly uniform width. 
Inasmuch as the anal series is not intro- 
duced on specimens of Allagecrinus until 
maturity, the only possible distinction 
between young specimens of Allagecri- 
nus and Callimorphocrinus is in the pres- 
ence or absence of radials of uniform 
width. On these very minute specimens 
this distinction is sometimes difficult to 
make. 

In the species here described a consid- 
erable number of specimens have well- 
developed facets on all five radials and, 
therefore, are considered mature. Inas- 
much as there is no indication of an anal 
plate they are logically referred to Calli- 
mor phocrinus. Furthermore, careful meas- 
urements have indicated that their 
radials are of perfectly uniform width, 
whereas on both Allagecrinus americanus 
Rowley and A. rowleyi Peck the radials 
are quite diverse in width by the time 
five arm facets are developed. 

Occurrence.—Fern Glen (lower Osage) 
formation, about three-fourths of a mile 
south of Kimmswick, Ste. Genevieve 
County, Missouri, on Mississippi River 
bluffs. 
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Holotype and paratypes.—Univ. Mis- 
souri, E-5-3, E-5-4. 


CALLIMORPHOCRINUS PUTEATUS Peck, n. sp. 
Plate 46, figures 1, 2 


Calyx depressed-ovate, small, the 
holotype emasuring 1 mm. in height and 
about 0.8 mm. in width at the arm facets. 
Basal circlet very short, making up only 
about one-tenth of the total height, ex- 
panding very slowly from a compara- 
tively large stem facet to the union with 
the radials, sutures unknown. Radials 
forming approximately seven-tenths the 
total height, uniform in width, convex 
laterally with depressed inter-radial su- 
tures making the calyx pentagonal in 
outline when viewed from the base. Im- 
mature specimens armless. All of the 
radials of mature specimens, except 
perhaps AR, bear arm facets. Orals 
slightly concave with raised borders, the 
convexity of PO interrupted near the 
center by a small tubercle which is inter- 
preted as the hydropore. Entire surface 
of the calyx ornamented with compara- 
tively large, deep, irregularly spaced pits. 

Remarks.—The above description is 
based on two specimens. One of these 
does not possess arm facets and is 
obviously immature. The other speci- 
men, the holotype, has only four arm 
facets, but it is probable that fully ma- 
ture specimens have an arm facet on AR. 
It seems to be characteristic of the North 
American Kinderhook Allagecrinidae for 
AR to be the last to develop an arm 
facet. The species is referred to the genus 
Callimorphocrinus because of the uni- 
form width of the radials and lack of 
evidence of an anal plate. 

The distinguishing characters of the 
species are the depressed-ovate shape, 
the very short basal circlet, and the com- 
paratively strong ornamentation. 

Occurrence-—Fern Glen (lower Osage) 
formation about three-fourths of a mile 
south of Kimmswick, Ste. Genevieve 
County, Missouri, on Mississippi River 
bluffs. 

Holotype.—Univ. Missouri, E-5-5. 
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Family CYATHOCRINIDAE 
Roemer (emend. Wachsmuth 
and Springer) 
Subfamily HYPOCRININAE 
Wanner 


Genus DICHOSTREBLOCRINUS 
J. M. Weller, 1930 


DICHOSTREBLOCRINUS MINUTUS Peck, n. sp. 
Plate 46, figures 27-32 


Calyx subpyriform to subconical with 
a pentagonal or circular cross-section; 
small, averaging approximately 1 mm. 
in height with a maximum diameter of 
0.6 to 0.8 mm. Infrabasal disk small, 
forming about one-fifth the total height, 
composed of five plates of equal size, 
expanding very gradually from a small 
stem facet to the union with the basals. 
Basals prominent, uniform, longer than 
wide, forming approximately one-half 
the total height, truncated above and 
rounded below, gently convex both longi- 
tudinally and laterally, a cross-section of 
the calyx in this region possessing an 
almost circular outline. The upper right 
corner of posterior basal (PB) deeply 
excavated and the upper left corner of 
RPB slightly excavated for a compara- 
tively large anal opening. Oral dome 
prominent, forming about one-third of 
the total height of the calyx and all of the 
gently convex oral surface. Orals five, 
subequal, except that PO is somewhat 
larger than the other four, rising from 
the truncated upper surface of the basals 
and forming lateral walls of the calyx for 
about one-half their total length and 
then bending in abruptly at approxi- 
mately a right angle to form the gently 
convex oral surface. On the summit, the 
orals are concave with raised borders, the 
concavity grading outward into a dis- 
tinct swelling or knob that gives the 
pentagonal outline to many of the speci- 
mens. Entire surface covered by medium 
to coarse pits. 

Remarks.—D. minutus is the second 
recorded species of this peculiar genus. 
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The type of the genus, D. scrobiculus 
J. M. Weller trom the Pennsylvanian of 
Indiana, differs from D. minutus in that 
the latter is the smaller, has a more 
prominent oral dome, and presents a cir- 
cular rather than a pentagonal outline 
through the basals. 

D. minutus is based on eight speci- 
mens, several of which show no indica- 
tion of the anal opening. However, this 
feature is so distinct on the holotype 
and one on the paratypes (pl. 46, figs. 
30, 32) that there can be no doubt con- 
cerning its location. 

Occurrence.—Fern Glen (lower Osage) 
formation about three-fourths of a mile 
south of Kimmswick, Ste. Genevieve 
County, Missouri, on Mississippi River 
bluffs. 

Holotype and paratypes.—Univ. Mis- 
souri, E-6-2, E-6-3. 


Genus CoENcystis Girty, 1908 


COENCYSTIS MOREY! Peck, n. sp. 
Plate 46, figures 11-15 


Calyx subpyriform, small, the holo- 
type measuring 1.5 mm. in height and 
1.1 mm. maximum diameter. Infra- 
basals five, very small, forming less than 
one-tenth the total height, the stem facet 
occupying the entire lower surface. 
Basals prominent, uniform, nearly twice 
as high as wide, rounded below and al- 
most truncated above, gently convex 
longitudinally and more strongly convex 
laterally, the interbasal sutures dis- 
tinctly depressed. The basals form from 
slightly more than one-half to somewhat 
less than two-thirds the total height of 
the calyx. The upper right corner of 
LPB and the upper left corner of PB 
slightly excavated for the small, incon- 
spicuous anal opening. Orals five, shifted 
approximately 30° to the left and located 
almost radially, PO the largest and some- 
what asymmetrical. Four of the interoral 
sutures are regular, but the greater width 
and asymmetry of PO causes the suture 
bounding it on the left to originate above 
the almost exact center of LPB. Oral 
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dome prominent, forming almost one- 
half the total height of the calyx on 
specimens 0.8 mm. high, diminishing 
proportionately with the growth of the 
calyx until it forms about one-third the 
total height in adult specimens. The 
dome is inflated and bulbous on imma- 
ture specimens, but with growth of the 
calyx a small diamond-shaped flattened 
area develops along the interoral sutures 
as the periphery of the calyx. With con- 
tinued growth, this flattened area be- 
comes slightly concave. On the holotype 
these areas appear to have been fields 
for the attachment of brachial muscles. 
Anal opening small, inconspicuous, sur- 
rounded by PO, PB, and LPB. 

Remarks.—For descriptive purposes 
this species has been oriented according 
to Wanner’s interpretation (1929, p. 79). 
This interpretation assumes that the 
orals have shifted to the left until they 
are almost radial in position and that the 
posterior oral rests on the right half of 
the left posterior basal and the left half 
of the posterior basal. 

There are several puzzling features in 
the interpretation of the calyx of C. 
moreyt. The anal opening is extremely 
small and difficult to determine. It is 
indistinguishable on most specimens, but 
has been questionably identified on two 
individuals. On the comparatively large 
holotype careful cleaning exposed a very 
minute circle of clear calcite at the upper 
extremity of the suture between PB and 
LPB. This is interpreted as the filling of 
a small anal opening. The small speci- 
men illustrated on Plate 46, fig. 15, 
shows an unmistakable opening at the 
upper extremity of the suture between 
PB and LPB. Several other specimens 
give no indication of an opening at that 
point. However, among the eight speci- 
mens of Dichostreblocrinus minutus Peck 
described above and obtained from the 
same sample as C. moreyi, only two in- 
dividuals show the anal opening. On 
those two individuals the openings are 
quite prominent and unmistakable, and 
it seems safe to assume that they have 
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been present and subsequently filled on 
the other specimens. If the identification 
of the anal opening on specimens referred 
to C. moreyi should prove erroneous, a 
new genus for the reception of these 
forms must be proposed. There is no 
sign of any other opening into the calyx. 
On all other species referred to Coen- 
cystis Girty the orals have been displaced 
until they are exactly radial in position. 
The difference of 6° in the displacement 
of the orals is hardly sufficient for ge- 
neric distinction. 

Brachial muscle fields along the inter- 
oral sutures and entirely on the orals are 
not unknown, as Wanner has figured 
and described them on Tenagocrinus sul- 
catus Wanner (1929, pl. 2, figs. 13, 14) 
from the Permian of Timor. In that 
case, however, small, poorly developed 
radials are situated directly below the 
arm attachment. Presumably the arms 
developed on the radials and _ subse- 
quently migrated to the orals. Although 
this study has included specimens of C. 
moreyt ranging from 0.8 mm. in height, 
with no flattened areas along the inter- 
oral sutures, to the holotype, 1.5 mm. in 
height, with definite concave diamond- 
shaped areas along the interoral sutures, 
there has been no evidence found of 
radials entering into the formation of 
the calyx. The formation of crinoid arms 
along interoral sutures seems unlikely, 
but no alternative explanation for the 
concave diamond-shaped areas _illus- 
trated on the holotype seems plausible. 

Another interpretation of the calyx of 
C. moreyi assumes that it is a monocyclic 
form composed of five small basals, five 
large radials, and five orals. According 
to this interpretation the species repre- 
sents a member of the Allagecrinidae 
that has not yet reached maturity and, 
therefore, has not developed arms. How- 
ever, certain features of the calyx are 
opposed to this interpretation. All known 
Kinderhook Allagecrinidae develop arm 
facets while less than 1 mm. in height. 
No Allagecrinidae are known with the 
basal circlet divided into five plates. The 
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association of Dichostreblocrinus minutus, 
n. sp., an unquestioned representative 
of the Hypocrininae, establishes this 
subfamily as present in the Fern Glen. 
The presence of the diamond-shaped 
concavities along the interoral sutures, 
a modification that must have had some- 
thing to do with obtaining food, would 
preclude the possibility of arm facets on 
the subadjacent plates which are inter- 
preted as basals. 

Occurrence.—Fern Glen (lower Osage) 
formation, about three-fourths of a mile 
south of Kimmswick, Ste. Genevieve 
County, Missouri, on Mississippi River 
bluffs. 

Holotype and paratypes.—Univ. Mis- 
souri, E-6-4, E-6-5. 


CRINOIDS OF UNCERTAIN 
POSITION 
Genus OctocrINus Peck, n. gen. 


Small monocyclic crinoids with no 
radial plates. Basals three, of subequal 
size, position uncertain. Orals five, large, 
the posterior oral slightly longer and 
wider than the other four and separating 
the inner ends of the right and left pos- 
terior orals. Anal opening small, situated 
between the basal and oral circlets just 
below the right side of the posterior oral, 
and at the upper extremity of one of the 
basal sutures. 

Genotype.-—Octocrinus inconsuetus 
Peck, n. sp. 


OCTOCRINUS INCONSUETUS Peck, n. sp. 
Plate 46, figures 3-10 


The calyx of the holotype is 0.66 mm. 
high and of slightly greater maximum 
breadth. The calyx expands rapidly up- 
ward from a moderate-sized stem facet 
for about half the total height and then 
less rapidly along the sharply ridged 
interoral sutures to the gently convex 
oral surface. Basal circlet comparatively 
large, comprising almost half the total 
body height, consisting of three basals 
of subequal size. Interbasal sutures occur 
under the right side of PO directly under 
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the anal opening, under the anterior side 
of LPO, and almost under the center of 
RAO. Orals large, comprising more than 
half the body height, deeply concave 
with sharply raised outer borders making 
the interoral sutures divide pronounced 
ridges that give the calyx a distinct pen- 
tagonal outline when viewed from above. 
Small anal opening under the right side 
of PO at the upper end of one of the 
interbasal sutures. The surface of the 
calyx is very rough and irregular, prob- 
ably because of weathering. 

Remarks.—This genus and species is 
based on seven specimens from one 
locality. They range in size from 0.4 to 
slightly greater than 0.65 mm. in height. 
All of the specimens agree in relative pro- 
portions, and in the number and arrange- 
ment of plates. One individual is larger 
than any of the others and differs from 
them in shape. It is considered the holo- 
type and the description is drawn largely 
from it. The smaller specimens are con- 
sidered immature representatives, but 
they may represent another species or 
variety. 

Octocrinus tnconsuetus differs markedly 
from all species of the Hypocrininae in 
that it is clearly monocyclic with three 
sutures extending from the proximal 
edges of the orals to the center of the 
stem facet. Although species of Atrema- 
crinus \Wanner also possess only two 
circles of plates, there are no suttres in 
the lower circlet, and it can be explained 
as the fusion of all the infrabasals and 
basals. This explanation cannot be ap- 
plied where the sutures extend the full 
length of the lower circlet of plates as in 
Octocrinus. 

In size, shape, general appearance, and 
location of the anal opening, O. incon- 
suetus closely resembles Amphitpsalido- 
crinus scissurus J. M. Weller and Tyttho- 
crinus comptus J. M. Weller (1930), both 
from a Pennsylvanian limestone in War- 
ren County, Indiana. According to 
Weller’s interpretation T. comptus pos- 
sesses an infrabasal disk, five basals, and 
five orals. The interoral sutures coincide 
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in position with the interbasal sutures. 
A. scissurus is composed of an infrabasal 
disk, five basals, five small radials that 
do not meet laterally, and a large oral 
dome of five plates. 

Occurrence.—Fern Glen (lower Osage) 
formation about three-fourths of a mile 
south of Kimmswick, Ste. Genevieve 
County, Missouri, on Mississippi River 
bluffs. 

Holotype and paratypes.—Univ. Mis- 
souri, E-7-1, E-7-2. 


Genus PASSALOCRINUS Peck, n. gen. 


Small monocyclic crinoids. Basals 
three, elongate, of almost equal size, the 
unfused right anterior basal slightly nar- 
rower than the other two. Radials un- 
equal and asymmetrical, all except RPR 
arm-bearing; LPR, RAR, and AR the 
largest, angular below, the lateral edges 
sloping to a point at che interbasal 
sutures, almost truncated above; RPR 
very small, situated above the level of the 
other radials, truncated below and angu- 
lar above, the upper point inserted be- 
tween the edges of the adjacent orals at 
a higher level than the upper edges of the 
other radials; LAR of medium size, al- 
most symmetrical. Orals unequal and 
asymmetrical, the posterior the widest 
and longest, the inner end inserted be- 
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tween the points of the postero-lateral 
orals so that they do not reach the center. 

Genotype.—Passalocrinus triangularis 
Peck, n. sp. 


PASSALOCRINUS TRIANGULARIS Peck, n. sp. 
Plate 47, figures 1-9 


Calyx small, elongate conical with a 
gently convex oral surface, with a maxi- 
mum height of 0.9 mm. Basals of almost 
equal size, very elongate, making up ap- 
proximately one-half the total height of 
the calyx on the larger specimens, very 
convex laterally, the convexity rising 
gently from the interbasal sutures to a 
fairly sharp ridge at the center of each 
of the three basals, thus making the 
calyx triangular in outline when viewed 
from below. Radials very unequal and 
asymmetrical, grading in size from the 
large LPR through RAR, AR, LAR, 
down to the very small symmetrical 
RPR, all except RPR bearing small arm 
facets. Orals asymmetrical, their shape 
modified so that the interoral sutures 
meet in the centers of the radials; slightly 
concave with raised borders along the 
interoral sutures. Calyx unornamented. 

Remarks.—The above description is 
based on the study of about 75 fairly 
well preserved specimens. They are re- 
markably similar in form and size, with 


EXPLANATION OF PLATE 47 
All figures X 28, except as noted in figures 1-9. 


FIGs. 1-9—Passalocrinus triangularis Peck, n. gen. and n. sp., X35. 1-5, 7, Anterior, left an- 
terior, left posterior, right posterior, right anterior, and summit views of the holo- 
type. 6, 9, Lateral (LPR) views of small paratypes showing growth stages. 8, Plan 


drawing of the calyx. 


(p. 292) 


10-14, 21, 22, 25, 26—Trophocrinus exsertus Peck, n. sp. 10, Lateral view of small arm- 
less paratype without marginal pouch. //, /2, Summit and lateral (LPR) views of 
holotype. /3, 14, Summit and lateral (LPR) views of paratype with marginal radial 
growth affecting only LAR and AR. 22, 23, Posterior lateral and summit views of 
specimen without the marginal pouch. 25, 26, Summit and lateral (LPR) views of 


paratype. 


(p. 285) 


15-20, 23, 24, 27, 28—Allagecrinus rowleyi Peck, n. sp. 15, 16, Posterior lateral and sum- 
mit views of small armless paratype. /7, 18, Lateral (LPR) and summit views of 
paratype with facets on RPRand LAR. 19, 20, Summit and posterior lateral views of 
paratype with five arm facets, the facet on AR very small, and the beginning of the 
excavation on RPR for the anal series. 23, 24, Summit and lateral (RPR) views of 
the holotype. 27, 28, Summit and lateral (LPR) views of paratype with five arm 
facets and slight excavation on the left shoulder of RPR for the reception of the anal 


series. 


(p. 284) 
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the exception of a few immature calyces 
with short basals. The figured speci- 
mens do not have arm facets on LAR, 
but several specimens with this facet 
well developed have been observed and 
one is included in the paratypes. 

P. triangularis bears no close relation- 
ship to any other recorded crinoid. The 
very small RPR, situated high in the 
calyx, gives the impression that it may 
be the upper part of a compound plate. 
All of the material at hand was examined 
with this possibility in view and none 
showed the slightest indication of a 
suture setting off an interradial plate. 
The radials of the Allagecrinidae are un- 
equal in size, but they are always sym- 
metrical and all arm-bearing. 

P. triangularis resembles Metasyco- 
crinus Wanner from the Permian of 
Timor in possessing a very small 
shrunken RPR, but Metasycocrinus is a 
dicyclic crinoid and is referred to the 
Hypocrininae. 

Occurrence.—Fern Glen (lower Osage) 
formation, about three-fourths of a mile 
south of Kimmswick and at Brickeys, Ste. 
Genevieve County, Missouri. Long basal 
plates referable to this genus were col- 
lected in lower Chouteau limestone, 
about three miles northwest of Provi- 
dence, Boone County, Missouri. 

Holotype and Paratypes.—Univ. Mis- 
souri, E-7-4, E-7-5. 
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In the following Bibliography 335 publica- 
tions dealing exclusively or partly with fora- 
minifera are listed, 324 of the papers being 
issued in 1934, 1 in 1931, 2 in 1932, and 8 in 
1933. 

The index to new foraminifera erected dur- 
ing the year 1934 includes 1 new family, 3 
new subfamilies, 2 new tribes of subfamilies, 
20 new genera, 3 new subgenera, 340 new spe- 
cies, 83 forms to which the nomenclatura 
aperta has been applied, and 21 nomina nuda. 


Homonyms—According to Articles 11, 34 
and 35 of the International Rules of Zoolog- 
ical Nomenclature, the following forms are 
homonyms and, consequently, should be re- 
named by their respective authors: 

Bolivina marginata Cushman, 1918, var. 
gracilis Cushman and Kleinpell, preoccupied 
by B. gracilis Cushman and Applin, 1926. 

Candeina triloba Jedlitschka, preoccupied 
by C. nitida d’Orbigny, 1839, var. triloba 
Cushman, 1921. 

Cibicides depressus Tolmachoff, preoccupied 
by C. (Truncatulina) depressus (d’Orbigny, 
1839). 

Frondicularia karrert Oppl, preoccupied by 
F. (Flabellina) karreri (Berthelin, 1880). 

Fusulina tunetana H. Douvillé, 1934, var. 
elongata H. Douvillé, preoccupied by F. 
elongata Shumard, 1858. 

Fusulinella uralica Doutkevitch, 1934, var. 
inflata Doutkevitch, preoccupied by F. inflata 
Colani, 1924. 

Gallowatina, Chen, n. gen., preoccupied by 
Gallowayina Ellis, 1932. 

Lagena marginata (Walker and Boys, 
1784), var. spinifera Earland, preoccupied by 
L. aspera Reuss, 1862, var. spinifera Chap- 
man, 1895. 

Lagena quadrilatera Earland, 1934, var. 
striatula Earland, preoccupied by L. subla- 
genoides Cushman, 1913, var. striatula Cush- 
man, 1913. 

Lagena semilineata J. Wright, 1886, var. 
spinigera Earland, preoccupied by L. bicar- 
inata (Terquem, 1882), var. spinigera Heron- 
Allen and Earland, 1922, and by L. reni- 
formis Sidebottom, 1913, var. spinigera 
Sidebottom, 1913. 

Nodosaria acuta Eichenberg, preoccupied 








by Dentalina acuta d’Orbigny, 1826. (As 
Dentalina d’Orbigny, 1826, originally has 
been designated as a subgenus of Nodosaria 
Lamarck, 1812, according to Article 6 of the 
International Rules of Zoological Nomenclature, 
it becomes coordinate and is subject to the 
same nomenclatorial rules as the genus itself.) 

Nodosaria communis d’Orbigny, 1826, var. 
larva Earland, preoccupied by WN. larva Car- 
sey, 1926. 

Nodosaria spinosa Eichenberg, preoccu- 
pied by Dentalina spinosa d’Orbigny, 1846, 
by N. spinosa Neugeboren, 1852, and by N. 
spinosa Berry, 1928. 

Nodosaria tenuistriata Eichenberg, pre- 
occupied by Dentalina tenutstriata Terquem, 
1866, and by N. tenuistriata Franke, 1925. 

Planulina elegans Tolmachoff,  preoc- 
cupied by P. elegans Ehrenberg, 1844, and 
1854. 

Trochammina alternans Earland, preoc- 
cupied by T. irregularis (d’Orbigny, 1850), 
var. alternans Jones and Parker, 1860. 

Uvigerina striatella Brotzen, preoccupied 
by U. striatella Reuss, 1851. 

Observations on Nomenclature.— Badly 
chosen or to a certain degree improper names 
are given to the following forms, which may 
cause confusion on account of homophony. 
Under the Rules these names must stand in 
spite of very slight differences from other 
names. 

Borelia Sorrentino (not Borelis Montfort, 
1808). 

Lepidocyclina (L.) ariana Cole and Ponton 
(not L. ariena Berry, 1932). 

Quinqueloculina subquadrata 
(not Q. subguadra Hada, 1931). 

Robulus lenticularis Tolmachoff should not 
be confused with Cristellaria lenticula Reuss, 
1850, or with Robulina lenticula Stache, 1864. 

Unfortunate misprints, such as Pulivina 
(for Pulvinulina, which has become a nomen 
caducum) and Margulina (for Marginulina) 
constantly used in Brotzen (No. 27 of the 
following Bibliography), should be avoided. 


Tolmachoff 


Much more care must be exercised in fu- 
ture in creating new specific and subspecific 
names. Authors should always remember that 
the best specific and varietal name for a new 
form of foraminifer is and remains a Latin 
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adjective which is short, concise, euphonic, 
and of easy pronunciation, and which agrees 
grammatically with the gender of the generic 
name. 

Before publishing a form as a new one, each 
author should ascertain beyond any doubt 
that the proposed new name for the species or 
variety in question is really new to science and 
has not been in use within the same genus (or 
subgenus) and its synonyms, nor with any of 
its varieties. 

The overproduction of new generic, spe- 
cific and varietal names in foraminifera, espe- 
cially within the last few years, should be a 
strong warning that nomenclature, in the first 
place, is an eminent mnemonic help in 
discriminating the enormous richness, multi- 
formity and variability of forms. The use of 
Greek or Latin roots for genera and of Latin 
adjectives or substantives for species and va- 
rieties has the great advantage of interna- 
tional understanding. Well-chosen Latin terms 
for specific and varietal forms among fora- 
minifera are more useful and intelligently il- 
lustrative than some more easily derived geo- 
graphical or patronymic epithet through 
which no correct idea of the characteristics 
and general appearance of a new form can be 
conceived. Patronymic names, moreover, 
should only be given as a well-deserved and 
meritorious honor to such scientists and per- 
sons who have considerably contributed to the 
advancement of the knowledge of foramini- 
fera. The habit of recent years in attaching 
names of classmates, occasional collectors, 
governors, spouses and college friends to new 
species or varieties of foraminifera is pure 
charlatanism and should be entirely abolished. 
Cramming a maximum of meaning into one 
single Latin word is still the best method to be 
followed in scientific name-giving. 

The numbers in bold-face type following 
the author’s name in the Index refer to the 
publications of the preceding Bibliography. 
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Tunisia: 82, 86, 278, 279. 
AMERICA 
Central America (general): 12, 13, 14, 15, 
34, 225, 274, 300. 
Cuba: 17, 121, 220, 221, 222, 223, 224, 
225, 286, 289, 294, 306, 307. 
Mexico: 52, 53, 157, 158, 289, 292, 293, 
294. 
North America (general): 52, 53, 88, 122, 
160, 187, 199, 253. 
Alabama: 294. 
Arkansas: 294. 
Carolina: 52. 
California: 10, 11, 52, 59, 60, 61, 64, 76, 
77, 113, 161, 162, 163, 210, 259, 294, 
Florida: 42, 43, 44, 300. 
Iowa: 299, 
Kansas: 202, 213. 
Louisiana: 62, 80, 114, 141. 
Mississippi: 114, 123. 


New York: 159, 170. 
Oklahoma: 213. 
Oregon: 18. 
Tennessee: 294. 
Texas: 80, 92, 108, 114, 156, 235, 238, 
271, 289, 294. 
South America (general): 12, 13. 
Argentina: 325. 
Colombia: 303. 
Peru: 144, 218. 
Trinidad: 52, 63, 255, 289, 294. 
Venezuela: 126, 255, 289, 294. 
ANTARCTIC ReEGions: 52, 89, 314. 
Arctic REeGions: 284, 301. 
AsiA (general): 84, 101, 102, 105, 107, 181, 
182, 197, 214, 289, 294, 320. 
Arabia: 328. 
Central Asia: 25, 73, 85, 105, 107, 182, 208, 
214, 276, 277, 320. 
China: 38, 39, 40, 178, 179, 180. 
India: 73, 209, 231, 233, 313. 
Indochina: 103, 104, 116, 117, 118. 
Iraq: 289, 294. 
Japan: 145, 207, 322, 331. 
Palestine and Syria: 27, 41, 49, 50, 87, 263, 
289, 294. 
Persia: 246. 
Turkey (Asia Minor): 294. 
EUROPE 
Austria: 111, 112, 133, 135, 154, 155, 183, 
203, 267, 280, 289, 294, 312. 
Baltic: 254. 
Belgium: 100. 
Bulgaria and Balkans: 110, 168, 289, 294, 
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Czechoslovakia, Bohemia, Carpathians: 2, 
149, 150, 219, 283, 289, 294, 324. 

England: 9, 190, 289, 294, 321. 

France: 24, 45, 46, 109, 153, 173, 174, 200, 
201, 231, 232, 233, 234, 289, 294. 

Germany: 52, 90, 91, 264, 265, 289, 294. 

Greece: 168, 175, 176, 294. 

Holland: 184. 

Hungary: 151, 169, 215, 226, 249, 251, 252, 
262, 268, 302, 304, 311. 

Italy: 74, 79, 185, 239, 240, 241, 242, 246, 
282, 308, 318, 319. 

Norway: 198. 

Poland: 52, 229, 285. 

Roumania: 192, 204, 289, 294. 

Russia (U.S.S.R. and Caucasus): 83, 84, 
101, 102, 107, 196, 197, 245, 289, 294, 
S27. 

Spain (and Baleares): 8, 19, 20, 23, 47, 250, 
289, 294, 326, 329, 333. 

Sweden: 26. 

Switzerland: 4, 5, 6, 7, 16, 21, 22, 28, 29, 30, 
31, 93, 94, 106, 120, 127, 147, 148, 188, 
189, 216, 217, 244, 289, 294. 

Yugoslavia: 134, 164, 241, 243, 334. 

OCEANIA 

Netherland East Indies (general): 32, 167, 
289, 294, 305. 

Australia: 35, 36, 37, 289, 294. 
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Celebes: 140, 186, 256, 309, 310. 
Ceram: 261. 
Java: 287, 295, 296, 298. 
New Guinea: 56. 
New Zealand: 228. 
Pacific Islands (Fiji): 58, 171, 317. 
Soemba: 32. 
Sumatra: 205. 
Timor: 131. 
OcEANS 
Atlantic: 33, 54, 177, 266, 270. 
Pacific: 54, 55. 
Mediterranean Sea: 291. 


II. INDEX TO NEW GENERA, SPECIES, 
AND VARIETIES OF 
FORAMINIFERA FOR THE 
YEAR 1934 


Ammobaculites agglutinans (d'Orbigny, 1846) 
var. filiformis Earland, 89, 92, pl. 3, figs. 
11-13. |For Haplophragmium agglutinans 
(part) H. B. Brady, 1884, Rep. Challenger, 
pl. 32, figs. 22, 23.] Recent, Antarctic. 

foltaceus (H. B. Brady, 1884) var. 

recurva Earland, 89, 93, pl. 3, figs. 14-17. 

Recent, Antarctic. 

sp. Chapman, Howchin and Parr, 36, 
188. (For Haplophragmium agglutinans 
Chapman and Howchin, 1905, Geol. Survey 
New South Wales, Mem., no. 14, p. 7, pl. 1., 
fig. 5.) Permian, Australia. 

Ammocibicides n. gen., Earland, 89, 106. 
Fam. Lituolidae. Genotype: A. proteus 
Earland, 1934. Recent, Antarctic. 

pontont Earland, 89, 107, pl. 4, figs. 

8-12. Eocene, Alabama. 

proteus Earland, 89, 106, pl. 3, figs. 
53, 54. Recent, Antarctic. 

Ammodiscus planoconveza Chapman, Howchin 
and Parr, 36, 186. [For Truncatulina hat- 
dingert Chapman and Howchin, 1905 (not 
d’Orbigny, 1846), Geol. Survey New South 
Wales, Mem., no. 14, p. 18, pl. 3, fig. 3.] 
a Permian, New South Wales, Austra- 
ia. 

Ammoflintina n. gen., Earland, 89, 98. Fam. 
Lituolidae. Genotype: A. trihedra Earland, 
1934. Recent, Antarctic. 

trthedra Earland, 89, 98, pl. 3, figs. 
20-23. Recent, Antarctic. 

Amphistegina cubensis D. K. Palmer, 221, 256, 
pl. 15, fig. 2.; text figs. 16, 17. Eocene, Cuba. 

lopeztrigot D. K. Palmer, 221, 254, pl. 
15, figs. 6, 8. Eocene, probably middle part, 
Cuba. 

Anomalina bentonensis Morrow, 202, 201, pl. 
30, fig. 4. Upper Cretaceous, Kansas. 

hughest Rankin, in Cushman and 

Kleinpell, 64, 23, pl. 3, fig. 13. Miocene, 

California. 

sp. Morrow, 202, 201, pl. 30, fig. 9. 
Upper Cretaceous, Kansas. 

Astacolus sp. Eichenberg, 90, 159, pl. 10, fig. 
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9. Lower Cretaceous, Hauterivian, Ger- 
many. 

——— sp. Eichenberg, 90, 159, pl. 11, fig. 18. 
Lower Cretaceous, Hauterivian, Germany. 

———— sp. Eichenberg, 90, 159, pl. 13, fig. 10, 
Lower Cretaceous, Hauterivian, Germany. 

Asterocyclina monticellensis Cole and Ponton, 
44, 141, pl. 2, figs. 6-11. Eocene, Florida. 

A sterodiscus sp. Flandrin, 96, 262, pl. 16, fig. 
12. Upper Eocene, Algeria. 

?A sterorbis aguayot D. K. Palmer, 221, 246, pl. 
13, fig. 7. Upper Cretaceous, Matanzas 
province, Cuba. 

?———. cubensis D. K. Palmer, 221, 249, pl. 13, 
figs. 6, 9, 10; pl. 14, fig. 9. Upper Creta- 
ceous, Santa Clara province, Cuba. 

havanensts D. K. Palmer, 221, 251, pl. 

13, fig. 11; text figs. 13, 14. Upper Creta- 

ceous, Havana province, Cuba. 

macet D. K. Palmer, 221, 247, pl. 13, 
fig. 8; text figs. 9, 10. Upper Cretaceous, 
Havana province, Cuba. 

Astrorhiza polygona Earland, 89, 53, pl. 1, 
figs. 13, 14. Recent, Antarctic. 


? 








Bathysiphon argillaceus Earland, 89, 60, pl. 1, 
fig. 10. Recent, Antarctic. 

sanctaecrucis Cushman and Kleinpell, 
64, 1, pl. 1, figs. 1, 2. Miocene Vaqueros 
formation, California. 

——— sp. Tolmachoff, 303, 291, pl. 40, figs. 2, 
3. Miocene, Colombia, South America. 
?Bigenerina sp. Eichenberg, 90, 152, pl. 15, 
fig. 6. Lower Cretaceous, Hauterivian, 

Germany. 

Bitubulogenerina n. gen., Howe, 141, 420. 
Fam. Buliminidae? Genotype: B. vicks- 
burgensis Howe, 1934. Eocene and Oligo- 
cene, Louisiana, Mississippi. 

Bitubulogenerina hiwannensis Howe, 141, 421, 
pl. 51, fig. 2. Oligocene, Mississippi. 

mauricensis Howe, 141, 421, pl. 51, 

fig. 6. Eocene, Claiborne, Louisiana. 

montgomeryensis Howe, 141, 421, pl. 

51, fig. 9. Upper Eocene, Jackson, Louisi- 

ana. 











vicksburgensis Howe, 141, 420, pl. 51, 
fig. 7. Oligocene, Vicksburg, Mississippi. 
Bolivina barbarana Cushman and Kleinpell, 
64, 11, pl. 2, fig. 5. Miocene, California. 
dentata Brotzen, 27, 59, pl. 1, fig. > 
(misprint for fig. a on pl. 1). Upper Seno- 

nian-Danian, Palestine. 

——— girardensis Rankin, in Cushman and 
Kleinpell, 64, 17, pl. 3, fig. 7. Miocene, 
California. 

goudkoffi Rankin, in Cushman and 
Kleinpell, 64, 22, pl. 4, figs. 4, 5. Miocene, 
California. 

——— granti Rankin, in Cushman and Klein- 
pell, 64, 21, pl. 4, figs. 2, 3. Miocene, Cali- 
fornia. 

——— hootsi Rankin, in Cushman and Klein- 
pell, 64, 18, pl. 4, fig. 1. Miocene, California. 
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Bolivina hughesi Cushman, 1929, var. parva 
Cushman and Galliher, 61, 25, pl. 4, fig. 10. 
Miocene, Monterey shale, California. 

marginata Cushman, 1908, var. ade- 

laidana Cushman and Kleinpell, 64, 10, pl. 

2, figs. 1, 2. Miocene, California. 

Cushman, var. gracilis Cush- 

man and Kleinpell, 64, 10, pl. 2, fig. 3. 

Miocene, lowermost Modelo formation, 

California. (According to Art. 11 of the 

International Rules of Zoological Nomen- 

clature the varietal name is already preoc- 

cupied by the specific name of Cushman 

and Applin, 1936.) 

modeloensis Cushman and Kleinpell, 

64, 10, pl. 2, fig. 4. Miocene, base of Modelo 

formation, California. 

— obliqua Barbat and Johnson, 11, 15, 

pl. 1, fig. 20. Upper Miocene, California. 

sp.? Barbat and Johnson, 11, 16, pl. 1, 
fig. 19, Upper Miocene, California. 

Borelia n. subgen., Sorrentino, 281, 137. New 
subgenus of Fasciolites Parkinson, 1811. 
No subgenotype designated. Fam. Alveo- 
linidae. (This name is a misnomer and 
should, therefore, not be confused with 
Borelis de Montfort, 1808). 

Botellina goéstt Earland, 89, 78, pl. 2, figs. 23- 
26. [For Botellina labyrinthica Goés, 1894, 
(not H. B. Brady, 1881), J. Wright, 1902 
(not H. B. Brady), Heron-Allen and Ear- 
land, 1916, 1932 (not H. B. Brady), CCush- 
man, 1918, 1920 (not H. B. Brady.)] Re- 
cent, Antarctic. 

Boultonia cylindrica Chen, 40, 39, pl. 6, figs. 
7-9. Lower Permian, Maping limestone, 
Kwangsi, China. 

Bulimina carnerosensis Cushman and Klein- 
pell, 64, 5, pl. 1, fig. 12. Miocene, Califor- 
nia. 























——— Cushman and Kleinpell var. 
mahoneyi Cushman and Kleinpell, 64, 5, 
pl. 1, fig. 13. Miocene, California. 
delreyensis Cushman and Galliher, 61, 
25, pl. 4, fig. 8. Miocene, Monterey shale, 
California. 
reusst Morrow, 202, 195, pl. 29, fig. 12. 
|For B. ovulum Reuss, 1845, (not B. ovula 
d’Orbigny, 1839), Verst. Bohm. Kreide, 
pt. 1, p. 37, pl. 8, fig. 57; pl. 13, fig. 73.] 
Upper Cretaceous, Kansas. 
sellint Brotzen, 27, 59, pl. 4, fig. a. 
Upper Senonian-Danian, Palestine. 
sp. Morrow, 202, 196, pl. 29, figs. 11, 
14, 16. Upper Cretaceous, Kansas. 
uvigerinaformis Cushman and Klein- 
pell, 64, 5, pl. 1, fig. 14. Miocene, California. 
Buliminella dubia Barbat and Johnson, 11, 13, 
pl. 1, figs. 14, 15. Upper Miocene, Califor- 
nia. 




















henryana Cushman and Kleinpell, 64, 
4, pl. 1, fig. 11. Miocene, Monterey shale, 
California. 
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pulchra Tolmachoff, 303, 305, pl. 40, 
fig. 28. Miocene, Colombia, South America. 


Camerina bonleoensis Henrici, 131, 25, pl. 1, 
fig. 5; text fig. 6. [For Nummulites bagel- 
ensts II in Waterschoot v. d. Gracht, 1915, 
Jaarb. mijnwezen Ned-Indié, vol. 43, Verh. 
2, pl. 55, text figs. 7-9, 1914.). Lutetian 
Eocene, Timor, D.E.I. 

borneénsis Caudri, 32, 56. [For Num- 
mulites nuttalli van der Vlerk, 1929 (not 
Davies, 1927), Wetensch. Mededeel. Dienst 
Mijnbouw Ned.-Indie, no. 9, p. 19, text 
figs. 11 a, b, 34 a, b.]| Lower Tertiary, 
Soemba, D.E.I. 

——— chawneri D. K. Palmer, 221, 261, pl. 16, 
figs. 3, 6, 7; text fig. 19. Upper Oligocene, 
Cuba. 

crasseornata Henrici, 131, 32, pl. 2, 
figs. 2-5, 12, text fig. 15. Lower Eocene, 
Ypresian, Timor, D.E.I. 

?——— cubensis D. K. Palmer, 221, 245, pl. 14, 
figs. 3, 5, 7. Upper Cretaceous, Santa Clara 
province, Cuba. 

?————. dickersoni D. K.Palmer, 221, 243, pl. 
14, figs. 1, 2, 4, 6, 8; text figs. 4. 5. Upper 
Cretaceous, Santa Clara province, Cuba. 

——— discoidea Caudri, 32, 63, pl. 1, figs. 7, 
8. Lower Tertiary, a2, Soemba, D.E.I. 

gilboensis (Doncieux, ms.) Schnetzer, 
253, 19, text figs. 1, 2. (For Nummulites 
gilboensis Doncieux, 1928, nomen nudum, 
in Picard, 1928, Centralbl. Mineralogie, 
Abt. B., p. 581.) Eocene, Palestine. 

—— kemmerlingi Caudri, 32, 60, pl. 1, figs. 
3, 6. Lower Tertiary a2, Soemba, D.E.I. 

picardt (Doncieux, ms.) Schnetzer, 

263, 22, text figs. 3,4. (For Nummulites 

picardi Doncieux, 1928, nomen nudum, in 

Picard, 1928, Centralbl. Mineralogie, Abt. 

B., p. 581.) Eocene, Palestine. 

taballarensis Caudri, 32, 59. [For 

Nummulites thalicus van der Vlerk, 1929 

(not Davies, 1927), Wetensch. Mededeel. 

Dienst Mijnbouw WNed.-Indie, no. 9, p. 

21, figs. 13, 36.] Lower Eocene, Tertiary a, 

Soemba, D.E.I. 

see also Nummulites. 

Cancris baggt Cushman and Kleinpell, 64, 15, 
pl. 3, fig. 2. Miocene, Monterey shale, 
California. 

Candeina biloba Jedlitschka, 150, 22, text 
figs. 8-12. Miocene, Czechoslovakia. 
——- triloba Jedlitschka, 150, 23, text figs. 
13-18, 20. Miocene, Czechoslovakia. 
(Preoccupied by Candeina nitida, d’Or- 
bigny, 1839 var. triloba Cushman, 1921.) 

Candorbulina n. gen., Jedlitschka, 150, 21. 
Fam. Globigerinidae. Genotype: C. unt- 
versa Jedlitschka, 1934. Miocene, Czecho- 
slovakia. 

universa Jedlitschka, 150, 21, text figs. 

1-7, 19. Miocene, Czechoslovakia. 
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Cassidulina barbarana Cushman and Klein- 

& [pell, 64, 16, pl. 3, fig. 5. Miocene, Cali- 
fornia. 

lens Earland, 89, 135, pl. 6, figs. 17-20. 

Recent, Antarctic. 

modeloensis Rankin, in Cushman and 

Kleinpell, 64, 23, pl. 3, fig. 12. Miocene, 

California. 

monicana Cushman and Kleinpell, 64, 
16, pl. 3, fig. 4. Lower Miocene, California. 

Checchiaites n. subgen., Sorrentino, 281, 137. 
Fam. Alveolinidae. New subgenus of 
Flosculina Stache, 1880. Subgenotype: 
Flosculina daunica Checchia-Rispoli, 1912. 
Eocene, Italy. 

Chilostomella sp. Hadley, 121, 24 (128), pl. 2, 
figs. 20, 21. Upper Eocene, Cuba. 

Chrysalogonium breviloculum Cushman and 
Jarvis, 63, 74, pl. 10, fig. 13. Lower Mio- 
cene, Trinidad, B.W.lI. 

— —— elongatum Cushman and Jarvis, 63, 
73, pl. 10, figs. 10, 11. Lower Miocene, 
Trinidad, B.W.I. 

lanceolum Cushman and Jarvis, 63, 

75, 7 10, fig. 16. Lower Miocene, Trinidad, 

B.W.I. 

longicostatum Cushman and _ Jarvis, 
63, 74, pl. 10, fig. 12. Lower Miocene, 
Trinidad, B.W.I. 

Cibicides Atratiensis Tolmachoff, 303, 338, pl. 
42, figs. 16-18. Miocene, Colombia, South 
America. 

colombianus Tolmachoff, 303, 337, pl. 

42, figs. 12-15. Miocene, Colombia, South 

America. 

concavus Tolmachoff, 303, 339, pl. 42, 

figs. 22-24. Miocene, Colombia, South 

America. 

depressus Tolmachoff, 303, 338, pl. 

42, figs. 19-21. Miocene, Colombia, South 

America. (Not Truncatulina depressa 

d’Orbigny, 1839.) 

grossepunctatus Earland, 89, 

8, figs. 39-41. Recent, Antarctic. 

nephridium Tolmachoff, 303, 340, pl. 

42, figs. 25-27. Miocene, Colombia, South 

America. 

refulgens Montfort, 1808, var. cor- 

ticata Earland, 89, 183, pl. 8, figs, 46-48. 

Recent, Antarctic. 

victoriensts Chapman, Parr and Col- 
lins, 37, 571, pl. 11, fig. 16. [For Truncatu- 
lina mundula Chapman and Crespin, 1928 
(not Brady, Parker, and Jones, 1888), 
Victoria Geol. Survey, Rec., vol. 5, pt. 1, 
p. 88.] Oligocene, Victoria, Australia. 

Cibicorbis n. gen., Hadley, 121, 26 (130). 
Family not indicated. Genotype. C. her- 
ricki Hadley, 1934. Oligocene, Cuba. 

herricki Hadley, 121, 26 (130), pl. 5, 
figs. 1-3. Oligocene, Cuba. 

Clavulina sp. Hadley, 121, 9 (113), pl. 1, fig. 7. 
Oligocene, Cuba. 





























184, pl. 
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sp. Hadley, 121, 9 (113), pl. 1, fig. 8, 
Oligocene, Cuba. 

Coleites n. gen., Plummer, 235, 605. No 
Family given. Genotype: Pulvinulina 
reticulosa Plummer, 1927. Eocene Midway, 
Wills Point formation, Texas. 

Cristellaria dietrichtt Brotzen, 27, 52. Descrip- 
tion given, but without figure. Campanien, 
Jerusalem, Palestine. 

landinensis Bonte, 24, 69, pl. 3, figs. 

1-3, 8-14; text figs. 1-6. Lower Eocene, 

Landenian, France. 

picardi Brotzen, 27, p. 48, pl. 4, fig. d. 

Santonian-Emscherian, Upper Cretaceous, 

Palestine. 

rotulata (Lamarck, 1804) var. madien- 
sts Brotzen, 27, 50, pl. 2, fig. c. Upper Cre- 
taceous, Campanian-Santonian, Palestine. 

——— shalemi Brotzen, 27, 47, pl. 2, fig. b. 
Upper Cretaceous, Campanian-Santonian, 
Palestine. 

— See also Lenticulina, Robulus etc. 

Cyclammina gouldi Warthin, 314, 4, text figs. 
4, 5. Recent, Ross Sea, Antarctic. 

Cycloclypeus papillosus Hadley, 121, 14 (118), 
pl. 1, fig. 17. Upper Eocene, Cuba. 

——— sp. undet. /, Henrici, 131, 36, text fig. 
16. Lower Miocene, Aquitanian, Timor, 
5.4. 

——— sp. undet. 2, Henrici, 131, 36, text fig. 
17. Lower Miocene, Aquitanian, Timor, 
D.E.I. 

sp. undet., Henrici, 131, text figs. 18, 
19. Lower Miocene, Aquitanian, Timor, 
DE. 

Cyclolepidina n. subgen., Whipple, 317, 143. 
Fam. Orbitoididae. New subgenus of 
Lepidocyclina Giimbel, 1868. Subgeno- 
type: Lepidocyclina (Cyclolepidina) su- 
vaensis Whipple, 1934. Miocene, Vitilevu, 
Fiji. (See Lepidocyclina.) 

Cystammina argentea Earland, 89, 105, pl. 4, 
figs. 17-19. Recent, Antarctic. 














Delosina complanata Earland, 89, 128. [For 
Polymorphina complexa Sidebottom, 1907, 
Manchester Lit. Philos. Soc., Mem. and 
Proc., vol. 51, p. 16, pl. 4, figs. 4, 8, (9?).] 
Recent, Mediterranean Sea. 

polymorphinoides Earland, 89, 128. 
(For Polymorphina complexa Sidebottom, 
1907, Manchester Lit. Philos. Soc., Mem. 
and Proc., vol. 51, p. 16, pl. 4, figs. 5-7, 
text fig. 7.) Recent, Mediterranean Sea. 

—— sutilis Earland, 89, 129, pl. 5, figs. 1-8. 

[For Delosina complexa (slender form) 
Wiesner, 1931 (not Sidebottom, 1907), 
Foram. Deutsche Siidpolar-Exped., p. 123, 
pl. 21, fig. 254.] Recent, Antarctic. 
—— wiesneri Earland, 89, 130, pl. 5, figs. 
9-15. [For Delosina complexa (broad form) 
Wiesner, 1931 (not Sidebottom, 1907), 
Foram. Deutsche Siidpolar-Exped. p. 123, 
pl. 21, figs. 255, 256.) Recent, Antarctic. 
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Dentalina barnest Rankin, in Cushman and 
Kleinpell, 64, 17, pl. 3, fig. 6. Miocene, 
California. 

_———— colei Cushman and Dusenbury, 60, p. 
54, pl. 7, figs. 10-12. [For Vaginulina legu- 
men (L inné, 1758,) var. elegans Cole, 1927 
(not d’Orbigny, 1826), Bull. Am. Paleon- 
tology, vol. 14, no. 51, p. 21, pl. 3, figs. 10, 
11.] Eocene, California. 

n. sp., Eichenberg, 90, 170, pl. 15, fig. 





2. Lower Cretaceous, Hauterivian, Ger- 
many. ; 
__——— ranget Brotzen, 27, 36, pl. 1, fig. e. 


Upper Senonian-Danian, Upper Cretace- 

ous, Palestine. 

refleca Morrow, 202, 189, pl. 29, figs. 

5, 20. Upper Cretaceous, Kansas. 

serrata Eichenberg, 90, 167, pl. 12, fig. 

7. Lower Cretaceous, Hauterivian, Ger- 

many. 

spp. Eichenberg, 90. The following 

forms are described and figured by Eichen- 

berg under the rules of the nomenclatura 

aperia: (a) p. 163, pl. 10, fig. 4; (b) p. 163, 

pl. 10, fig. 7; (c) p. 166, pl. 12, fig. 2; (d) 
he pl. 12. fig. 10; (e) p. 167, pl. 12, fig. 

1; (f) p. 168, pl. 14, fig. 9; (g) p. 168, pi. 14, 

fg 11; (h) p. 169, pl. 14, fig. 12; (i) p. 169. 

pl. 14, fig. 13; (k) p. 169, pl. 14, fig. 14; and 

(1) p. 170, pl. 15, fig. 14. Lower Cretaceous, 

Hauterivian, Germany. 

sp. Morrow, 202, 190, pl. 29, fig. 6. 

Upper Cretaceous, Kansas. 

sp. Tolmachoff, 303, 303, pl. 40, fig. 

24. Miocene, Colombia, South America. 

— sp. Tolmachoff, 303, 303, pl. 40, fig. 

25. Miocene, Colombia, South America. 

sp. (? n. sp.) Eichenberg, 90, 166, pl. 
12, fig. 3. Lower Cretaceous, Hauterivian, 
Germany. 

Discocyclina n. sp. (?), form B, Caudri, 32, 92, 
text fig. 20, Lower Eocene, Tertiary a», 
Soemba, D.E.I. 

- pygmaea Henrici, 131, 47, pl. 3, figs. 

7, 12; pl. 4, fig. 4. Probably lower Eocene, 

Ypresian, Timor, D.E.lI. 

— molengraafft Henrici, 131, 46, pl. 2, 

fig. 22; pl. 3, figs. 9, 11; pl. 4, figs. 2, 3, 7. 

Middle Eocene, Lutetian, Timor, D.E.I. 

sp. Flandrin, 96, 263, pl. 16, figs. 
13-15. Upper Eocene, Algeria. 

Discorbis atratiensis Tolmachoff, 303, 310, pl. 
40, figs. 33, 34. Miocene, Colombia, South 
America. 

——— balcombensis Chapman, Parr and Col- 
lins, 37, 562, pl. 8, fig. 10. Oligocene, Vic- 
toria, Australia. 

berthelott (d’Orbigny, 1839) var. 

papillata Chapman, Parr and Collins, 37, 

561, pl. 9, fig. 14. Oligocene, Victoria, 

Australia. 

-translucens Earland, 89, 

figs. 20-22. Recent, Antarctic. 

tuberculata Balkwill and Wright, 1885, 






































181, pl. 8, 
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var. australiensis Chapman, Parr and Col- 
lins, 37, 563, pl. 8, fig. 9. [For Discorbis 
tuberculata Heron-Allen and Earland, 1924 
(not Balkwill and Wright, 1885), Royal 
Micr. Soc., Jour., p. 169.] Oligocene, Vic- 
toria, Australia. 

Doliolina termieri Deprat, 1914, var. pamiren- 
sis Doutkevich, 83, 83, pl. 1, fig. 10. Per- 
mian, eastern Pamir, U.S.S.R. 

Dorothia californica Cushman and Kleinpell, 
64, 1, pl. 1, fig. 18. Miocene, California. 


Ehrenbergina navalis Hadley, 121, 23 (127), 
pl. 5, figs. 4, 5. Oligocene, Cuba. 
32. Recent, Antarctic. 
Ellipsonodosaria cryptocosta Hadley, 
(124), pl. 3, fig. 3. Oligocene, Cuba. 
——— dentaliniformis Cushman and Jarvis, 
63, 73, pl. 10, fig. 9. Lower middle Miocene, 
Trinidad, B.W.lI. 
mappa Cushman and Jarvis, 63, 73 
pl. 10, fig. 8. Lower middle Miocene, Trini- 
dad, B.W.I. 
nuttalli 





121, 20 








Cushman and Jarvis, 63, 
72, pl. 10 fig. 6. [For Nodosaria abys- 
sorum Guppy, 1904 (not H. B. Brady, 
1881), Victoria Inst. Trinidad, Proc., vol. 
2, p. 12, pl. 1, figs. 10, 11., N. abyssorum 
Guppy, 1904 (not Brady, 1881), Geol. 
Mag. (5), vol. 1, p. 246, pl. 8, figs. 8, 9, and 
for N. abyssorum Nuttall, 1928 (not Brady, 
1881), Geol. Soc. London, Quart. Jour., 
vol. 84, p. 81, pl. 5, fig. 2] Upper middle 
Miocene, Trinidad, B.W.I 

Cushman and Jarvis var. 
gracillima Cushman and Jarvis, 63, 72, 
pl. 10, fig. 7. [For Nodosaria soluta Martin- 
otti, 1923 (not Reuss, 1851), Soc. italiana sct. 
nat., Atti., vol. 62, p. 331, pl. 7, figs. 19, 20, 
and for N. knihnitziana Nuttall, 1928 (not 
Karrer, 1877), Geol. Soc. London, Quart. 
Jour., vol. 84, p. 81, pl. 4, figs. 9, 10.! 
Lower Miocene, Trinidad. 

— tuckerae Hadley, 121, 21 (125), pl. 3, 

figs. 1, 2. Oliogcene, Cuba. 
Elphidivin brooklynense Shupack, 270, 10. fig. 














florentinae Shupack, 270, 9, fig. 5. 

‘schencki Cushman and Dusenbury , 60, 

60, pl. 8, fig. 8. Eocene, California. 

smitht Cushman and Dusenbury, 60, 
61, pl. 8, fig. 7. Eocene, California. 

Eouvigerina geneae Morrow, 202, 195, pl. 30. 
figs. 13, 16, 17, 19. Upper Cretaceous, 
Kansas. 

Epistomina ramonensis Cushman and Klein- 
pell, 64, 15, pl. 3, fig. 1. Miocene, California. 

Epistominoides n. gen., Plummer, 235, 602. 
No family given. Genotype: Saracenaria 
wilcoxensts Cushman and Ponton, 1932. 
Eocene, Midway, Wills Point formation, 
Texas. 
— midwayensis Plummer, 235, 605, pl. 
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24, fig. 4. Eocene, Kincaid formation, 
Texas. 

Eponides bradyi Earland, 89, 187, pl. 8, figs. 
36-38. [For Truncatulina pygmaea H. B. 
Brady, 1884 (not Hantken, 1876), Chal- 
lenger Rep., p. 666, pl. 95, figs. 9, 10.] Re- 
cent, Antarctic. 

—-——— keenani Cushman and Kleinpell. 64, 
14, pl. 3, figs. 10, 11. Miocene, California. 

limbatus Tolmachoff, 303, 315, pl. 41, 

figs. 7-9. (Not Rotalia limbata d’Orbigny, 

1826, not R. limbata Terquem, 1882). Mio- 

cene, Colombia, South America. 

ponderosa Hadley, 121, 22 (126), pl. 3, 

figs. 9-11, 14. Upper Eocene, Cuba. 

rosaformis Cushman and_ Kleinpell, 

64, 14, pl. 2, fig. 18. Miocene, California. 

sidebottomt Earland, 89, 188, pl. 8, 

figs. 33-35. Recent, Antarctic. 

sp. Tolmachoff, 303, 316, pl. 41, figs. 

10-12. Miocene, Colombia, South America. 

sp. (?) Cushman, 58, 131, pl. 17, fig. 1. 
Late Tertiary, Vitilevu. 

Eulepidina, see Lepidocyclina. 




















Fabularia vaughani Cole and Ponton, 44, 139, 
pl. 1, figs. 1-9. Eocene, Ocala limestone, 
Florida. 

Fasciolites amarasstensts Henrici, 131, 43, pl. 
2, figs. 6, 21. Middle Eocene, Lutetian, 
Timor, D.E.I. 

sp. undet., Caudri, 32, 130, pl. 4, fig. 5. 

Lower Eocene, Tertiary a2, Soemba, D.E.I. 

sp. undet., Caudri, 32, 133, no figures 
given. 

Fasciolitidae n. fam., Henrici, 131, 36. Com- 
prises Fasciolites Parkinson, 1811 (syn.: 
Alveolina d’Orbigny, 1826; Flosculina 
Stache, 1880). Eocene. 

Flabellina crassa Cushman and Kleinpell, 64, 
3, pl. 1, fig. 6. Miocene, California. 

cushmani Morrow, 202, 194, pl. 29, 

fig. 25. Upper Cretaceous, Kansas. 

n, sp. ?, Brotzen, 27, 45, no figure. 
Upper Cretaceous, Palestine. 

Frondicularia aclis Morrow, 202, 193, pl. 29, 
fig. 30. Upper Cretaceous, Kansas. 

dunbari Morrow, 202, 192, pl. 29, figs. 

7, 22. Upper Cretaceous, Kansas. 

extensa Morrow, 202, 193, pl. 29, fig. 

31. Upper Cretaceous, Kansas. 

karrert Oppl, 219, 52, pl. 1, fig. 1. [Pre- 

occupied by Berthelin, 1880 (Flabellina).| 

Miocene, Troppau, Czechoslovakia. 

semtstriata Eichenberg, 90, 179, pl. 11, 

fig. 12. Lower Cretaceous, Hauterivian, 

Germany. 

sp. Morrow, 202, 194, pl. 29, fig. 13. 

Upper Cretaceous, Kansas. 

sp. Morrow, 202, 193, pl. 29, figs. 9, 19. 

Upper Cretaceous, Kansas. 

sp. (n. sp.?) Eichenberg, 90, 180, pl. 

15, fig. 8. Lower Cretaceous, Hauterivian, 

Germany. 



































Fusiella granum-oryzae Doutkevitch, 84, 9 
60, pl. 1, figs. 1-8. Carboniferous, Uralian’ 
Ural Mountains, U.S.S.R. , 

——— euryteines Thompson, 299, 310, pl. 
22, figs. 4, 13, 14, 18. [For Fusulinellg 
meekt Dunbar and Condra, 1927 (not 
Fusulina ventricosa meekt Miller, 1879) 
Nebraska Geol. Survey, Bull. 2, ser. 2, p. 78, 
pl. 16, figs. 4-6, (?) pl. 2, figs. 12-14: for 
?Fusulinella, n. sp., Henbest, 1928, Jour. 
Paleontology, vol. 2, p. 79, pl. 10, figs. 2, 4; 
and for ?Fusulina meekt White, 1932, 
Univ. Texas, Bull. 3211, p. 27, pl. 1, figs. 
7-12.| Pennsylvanian, Iowa, 

——— eximia Thompson, 299, 323, pl. 23. 
figs. 7-10. Pennsylvanian, Iowa. 

———— kayt Thompson, 299, 303, pl. 21, figs. 
1, 2, 4, 5, 8, 12-15, 19, 20. Pennsylvanian 
Iowa. 

lucasensis Thompson, 299, 309, pl. 22, 

figs. 2, 9, 12, 17, 19. Pennsylvanian, Iowa. 

megista Thompson, 299, 320, pl. 23, 
figs. 4-6. (For ? Fusulinella meeki robusta 
Dunbar and Condra, 1927, Nebraska Geol. 
Survey, Bull. 2, ser. 2, p. 80, pl. 15, figs. 7, 
8.) Pennsylvanian, Iowa. 

——— mysticensis Thompson, 299, 319, pl. 
23, figs. 1-3. Pennsylvanian, Iowa. 

problematica Thompson, 299, 306, pl. 

21, figs. 6, 9, 11, 16, 17. Pennsylvanian, 

Iowa. 

pumila Thompson, 299, 313, pl. 22, 
figs. 6, 8, 10, 11. Pennsylvanian, Iowa. 

——— stookeyt Thompson, 299, 316, pl. 22, 
figs. 3, 15, 16, 21. Pennsylvanian, Iowa. 

tunetana H. Douvillé, 299, 76, pl. 1, 

figs. 1-8. Permian, Tunisia. 

H. Douvillé, 1934, var. elon- 
gata H. Douvillé, p. 77, pl. 1, figs. 9, 10. 
Permian, Tunisia. (Preoccupied by Fusu- 
lina elongata Shumard, 1858.) 

Fusulinella towensis Thompson, 299, 296, pl. 
20, figs. 28-30. Pennsylvanian, Iowa. 

librovitchit Doutkevitch, 84, 43, 81, 

pl. 5, figs. 1-5. Carboniferous, Ural Moun- 

tains, U.S.S.R. 

uralica Doutkevitch, 84, 47, 81, pl. 5, 

figs. 6-14. (Not Fusulina uralica Krotow, 

1888.) Carboniferous, Moscovian, Ural 

Mountains, U.S.S.R. 

Doutkevitch, 1934, var. in- 

flata Doutkevitch, 84, 47, 81, pl. 5, fig. 15. 

Carboniferous, Moscovian, Ural Moun- 

tains, U.S.S.R. (Preoccupied by Fusulinella 

inflata Colani, 1924.) 

Doutkevitch, 1934, var. longa 

Doutkevitch, 84, 47, 81, pl. 5, figs. Carbon- 

iferous, Moscovian, Ural Mountains, 

USSR. 

— usvae Doutkevitch, 1932, Oil Geol. 

Inst., Trans., ser. A, fasc. 30, pp. 1-72 (de- 

scription without figures). Doutkevitch, 

84, 53, 88, pl. 6, figs. 1-11. Carboniferous, 

Uralian, Ural Mountains, U.S.S.R. 
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Gallowaiina n. gen., Chen, 39, 237. Fam. 
Fusulinidae. Genotype: G. meitiensis Chen, 
1934. (Preoccupied by Gallowayina Ellis, 
1932.) Middle and Upper Permian, China. 

_—_— meitiensts Chen, 39, 238, pl. 1, figs. 1- 
10. Middle and Upper Permian, southern 


China. 

——Chen, 1934, var. evoluta Chen, 
39, 239, pl. 1, figs. 11-14. Middle and Up- 
per Permian, southern China. 

Gaudryina deformis Earland, 89, 120, pl. 5, 
figs. 37-40. Recent, Antarctic. 

minuta Earland, 89, 121, pl. 5, figs. 45, 

46. Recent, Antarctic. 

pauperata Earland, 89, 121, pl. 5, figs. 
47-49. Recent, Antarctic. 

Globigerina kochit Caudri, 32, 144. (For Globi- 
gerina sp. R. Koch, 1923, Eclogae geol. 
Helvetiae, vol. 18, p. 355, text fig. 8.) 
Lower Miocene, Tertiary f, Soemba, D.E.I. 

megastoma Earland, 89, 177, pl. 8, 

figs. 9-12. Recent, Antarctic. 

tricamerata Tolmachoff, 303, 324, pl. 
41, fig. 21. [For Globigerina bulloides 
d’Orbigny, 1826, var. triloba H. B. Brady, 
1884, Challenger Rep., p. 595, pl. 81, figs. 
2,3; for the same species in Hanzawa, 1931, 
Téhdku Imp. Univ., Sct. Rep., (2), vol. 12, 
no. 2 a, p. 182, pl. 29, fig. 12; and for 
Sphaeroidina? peruviana Berry, 1932, 
Eclogae geol. Helvetiae, vol. 25, p. 29, pl. 2, 
fig. 4.] Miocene, Colombia, South America. 

Globorotalia cushmani Morrow, 202, 199, pl. 
31, figs. 2, 4. Upper Cretaceous, Kansas. 

dehiscens Chapman, Parr and Collins, 

37, p. 569, pl. 11, fig. 36. Oligocene, Vic- 

toria, Australia. 

greenhornensis Morrow, 202, p. 199, 
pl. 31, fig. 1. Upper Cretaceous, Kansas. 

——— menardii (d’Orbigny, 1826), var. fijien- 
sts Cushman, 58, 136, p. 17, fig. 5. Late 
Tertiary. Vitilevu, Fiji. 

? multiloculata Morrow, 202, 200, pl. 
31, figs. 3, 5. Upper Cretaceous, Kansas. 

——— subconica Morrow, 202, 200, pl. 30, 
figs. 11, 18. Upper Cretaceous, Kansas. 

Globulina, see Polymorphina.- 

Giimbelina cubensis D. K. Palmer, 220, 74, text 
figs. 1-6. Upper Eocene and lower Olig- 
ocene, Cuba. 

Giimbelitria (?) vivans Cushman, 56, 105, pl. 
13, figs. 9, 10. Recent, off New Guinea. 
Gyroidina sp. Tolmachoff, 303, 312, pl. 40, 
figs. 38-40. Miocene, Colombia, South 

America. 





























Halkyardia bartrumi Parr, 228, 144, pl. 20, 
figs. 3-6, text figs. 1-3. Probably Middle 
Tertiary, New Zealand. 

Hantkenina danvillensis Howe and Wallace, 
142, 37, pl. 5, figs. 14, 17. Upper Eocene, 
Jackson formation, Louisiana. 

—— trituberculata Morrow, 202, 195, pl. 29, 
figs. 24, 26-28. Upper Cretaceous, Kansas. 


Haplophragmium sp. Eichenberg, 90, 151, pl. 
12, fig. 14. Lower Cretaceous, Hauterivian, 
Germany. 

sp. (? n. sp.) Eichenberg, 90, 151, pl. 
17, fig. 2. Lower Cretaceous, Hauterivian, 
Germany. 

Haplophragmoides quadratus Earland, 89, 88, 
pl. 3, figs. 7, 8. Recent, Antarctic. 

Hastigerinella simplex Morrow, 202, 198, pl. 
30, fig. 6. Upper Cretaceous, Kansas. 

Heronallenia gemmata Earland, 89, 182, pl. 8, 
figs. 26-29. Recent, Antarctic. 

Heterostegina sp. Flandrin, 96, 261, pl. 16, 
fig. 19. Upper Eocene, Algeria. 

Hyperammina tubulosa Earland, 89, 75, pl. 2, 
fig. 21. Recent, Antarctic. 





Isolepidina? sp. Flandrin, 96, 266, pl. 16, 
fig. 7; text fig. 7. Upper Eocene, Algeria. 


Lagena basireticulata Earland, 89, 143, pl. 6, 
figs. 39, 40. Recent, Antarctic. 

——— clowestana Earland, 89, 145, pl. 6, figs. 
41, 42. [For Lagena semicostaia Sidebot- 
tom, 1912 (not Seguenza) Queckett Micr. 
Club, Jour. (2), vol. 11, p. 427, pl. 21, fig. 
13.] Recent, Antarctic. 

——— deaconi Earland, 89, 146, pl. 6, figs. 
48, 49. Recent, Antarctic. 

glans Earland, 89, 149, pl. 6, figs. 50, 

51. Recent, Antarctic. 

globosa (Montagu, 1803) var. setosa 

Earland, 89, 150, pl. 6, fig. 52. [For Lagena 

longispina H. B. Brady, 1881, Micr. Sci., 

Quart. Jour., vol. 21, p. 61, and for the 

same species in H. B. Brady, 1884, Chal- 

lenger Rep., p. 454, pl. 56, figs. 33-35 (not 
fig. 36; not pl. 59, figs. 13, 14).] Recent, 

Drake Street, Antarctic. 

gunthert Earland, 89, 151, pl. 6, figs. 

53, 54. Recent, Antarctic. 

— heronalleni Earland, 89, 152, pl. 6, 

figs. 55-57. [For Lagena striatopunctata 

(part) Heron-Allen and Earland, 1922, 

Brit. Antarctic ‘‘Terra Nova’’ Expedition, 

p. 149, pl. 6, figs. 5, 19.] Recent, Antarctic. 

johni Earland, 89, 153, pl. 6, figs. 61- 

63. Recent, Antarctic. 

lagenoides (Williamson, 1858) var. de- 
bilis Earland, 89, 154, pl. 7, fig. 1. (For La- 
gena lagenoides Sidebottom, 1912, Queckett 
Micr. Club, Jour., (2), vol. 11, p. 413, pl. 
18, fig. 29, and for Lagena lagenoides 
(part) Cushman, 1932, U. S. Nat. Mus., 
Bull. 161, pt. 2, p. 24, pl. 6, fig. 3 (only).] 
Recent, Antarctic. 

—— marginata (Walker and Boys, 1784) 
var. spinifera Earland, 89, 156, pl. 7, figs. 
3, 4. [For Lagena acuta H. B. Brady, 1884 
(not Reuss, 1862), Challenger Rep., p. 474, 
pl. 59, fig. 6; for Lagena sacculus Cushman, 
1913 (not Fornasini), U. S. Nat. Mus., 
Bull. 71, pt. 3, p. 8, pl. 3, figs. 1-3, and 
for Lagena marginata Sidebottom, 1912, 
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Queckett Micr. Club, Jour. (2), vol. 11, 

p. 407, pl. 18. figs. 4, 5.] Recent, Antarctic. 

(Preoccupied by L. aspera Reuss, 1862, 

var. spinifera Chapman, 1895.) 

palliolata Earland, 89, 158, pl. 7, figs. 
5, 6. Recent, Antarctic. 

——— pseudauriculata Earland, 89, 158, pl. 7, 
figs. 7, 8. Recent, Antarctic. 

——— quadrilatera Earland, 89, 159, pl. 7, 
figs. 10, 11. [For Lagena quadrangularis 
Heron-Allen and Earland, 1922 (not H. B. 





Brady, 1884), Brit. Antarctic ‘Terra 
Nova” Expedition, p. 160, no. 353.| Recent, 
Antarctic. 





quadrilatera Earland, 1934, var. stri- 

atula Earland, 89, 160, pl. 7, fig. 9. Re- 

cent Antarctic. (Preoccupied by L. sub- 
lagenotdes Cushman, 1913, var. striatula 

Cushman, 1913.) 

semtlineata J. Wright, 1886, var. 

spinigera Earland, 89, 161, pl. 7, fig. 21. 

[For Lagena semilineata Sidebottom, 1913, 

Queckett Micr. Club, Jour., (2), vol. 12, p. 

173, pl. 15, fig. 27.] Recent, Antarctic. (Pre- 

occupied by L. bicarinata (Terquem, 1882) 

var. spinigera Heron-Allen and Earland, 

1922, and by L. reniformis Sidebottom, 

1913, var. spinigera Sidebottom, 1913.) 

sidebottomi Earland, 89, 161, pl. 7, fig. 
23. (For Lagena ‘intermediate form re- 
sembling ZL. crenata and L. semtstriata”’ 
H. B. Brady, 1884, Challenger Rep., pl. 57, 
fig. 20.) Recent, Antarctic. 

——— sp. Eichenberg, 90, 182, pl. 12, fig. 13. 
Lower Cretaceous Hauterivian, Germany. 

Lenticulina colombiana Tolmachoff, 303, 300, 
pl. 40. figs. 14, 15. Miocene, Colombia, 
South America. 

lens Tolmachoff, 303, 300, pl. 40, figs. 

16, 17. Miocene, Colombia, South America. 

kansasensis Morrow, 202, 189, pl. 30, 

fig. 23. Upper Cretaceous, Kansas. 

sp. Eichenberg, 90, 158, pl. 13, fig. 5. 

Lower Cretaceous, Hauterivian, Germany. 

? sp. Flandrin, 96, 266, pl. 16, figs. 

17, 18. Upper Eocene, Algeria. 

sublaevis Morrow, 202, 189, pl. 30, 

figs. 14, 20. Upper Cretaceous, Kansas. 

see also Cristellaria. 

Lepidocyclina (Lepidocyclina) artana Cole and 
Ponton, 44, 142, pl. 2, figs. 1-5. Eocene, 
Florida. (Not L. ariena Berry, 1932.) 

(Eulepidina) cufraica Silvestri, 275, 

23, pl. 2, figs. 14, 15; pl. 3, figs. 9, 10. [For 

Lepidocyclina sp. Nuttall, 1926, Annals 

and Mag. Nat. Hist. (9), vol. 17, p. 336, 

text fig. 2; pl. 13, figs. 7-10.) Oligocene, 

Sirtica, North Africa. 

(Eulepidina) dilatata (Michelotti, 1861) 
var. laddi Whipple, 317, 148, pl. 22, figs. 2, 
3. Miocene, Fiji Islands. 

———-gigas Cushman, 1919, var. duncanensis 
Cole. 42, 27, pl. 3, fig. 16; pl. 4, fig. 1. 
(For Lepidocyclina gigas Vaughan var., 
































HANS E. THALMANN 





1928, Jour. Paleontology, vol. 1, p. 295.) 
Oligocene, Florida. 

——— sp. undet. /, Henrici, 131, 50, pl. 2, 
fig. 19; pl. 4, fig. 10. Lower Miocene, 
Aquitanian, Timor, D.E.I. 

sp. undet. 2, Henrici, 131, 51, pl. 4, fig. 
. sl Miocene, Aquitanian, Timor, 

——— sp. undet. 3, Henrici, 131, 51, pl. 4, 
ee Lower Miocene, Aquitanian, Timor, 
y.E4. 

sp. undet. 4, Henrici, 131, 51, pl. 2, 

fig. 20. Lower Miocene, Aquitanian, Timor, 

D.E.I. 

sp. undet., Whipple, 317, 146, pl. 21, 

fig. 6. Miocene, Fiji Islands. 

(Cyclolepidina) suvaensis Whipple, 

317, 145, pl. 20, figs. 1-8, text fig. 11 b. 

Miocene, Fiji Islands. 

(Eulepidina) tjendanensis Caudri, 32, 

101, pl. 3, figs. 5-7. Lower Miocene, 

Tertiary d, Soemba, D.E.I. 

see also Cyclolepidina, Eulepidina and 
Isolepidina. 

Lingulina davidi Chapman, Howchin and 
Parr, 36, 185. [For Bulimina affinis Chap- 
man and Howchin, 1905 (not d’Orbigny, 
1839), Geol. Survey New South Wales, Pal. 
Mem. no. 14, p. 14, pl. 2, fig. 7.] Middle 
Permian, New South Wales, Australia. 

Loftusinae n. subfam., Silvestri, 1932, Riv. 
italiana paleontologia, vol. 38, p. 94. New 
subfamily of Lituolidae. [Includes the 
genera Pseudocyclammina, Yabe and Han- 
zawa, 1926, Cyclammina H. B. Brady, 


1876, and Loftusia H. B. Brady, 1869.) 




















Margulina (misprint for Marginulina) blanck- 
enhornt Brotzen, 27, 43, pl. 1, fig. d. Upper 
Senonian-Danian, Palestine. 

— (misprint for Marginulina) nothi Brot- 
zen, 27, 42, not figured. Upper Senonian- 
Danian, Palestine. 

(misprint for Marginulina) rangei 
Brotzen, 27, 43, pl. 1, fig. c. Upper Senon- 
ian-Danian, Palestine 

Marginulina sp. Eichenberg, 90, 160, pl. 10, 
fig. 8. Lower Cretaceous, Hauterivian, Ger- 
many. 

——— sp. Eichenberg, 90, 161, pl. 11, fig. 19. 
Lower Cretacous, Hauterivian, Germany. 

— — sp. (n. sp.?) Eichenberg, 90, 160, pl. 10, 
fig. 12. Lower Cretaceous, Hauterivian, 
Germany. 

? Meandropsina rutteni D. K. Palmer, 221, 252, 
pl. 12, fig. 2; text figs. 15, 15 A. Uppermost 
Cretaceous, Santa Clara Province, Cuba. 

Miliolina alti Brotzen, 27, 55, pl. 4, fig. ¢. 
Upper Senonian-Danian, Palestine. 

Miogypsina sp. undet., Henrici, 131, 51, text 
fig. 25. Miocene, Aquitanian, Timor, 
D.E.I. ; 

Miscellanea n. gen., Pfender, 231, 80. Family 
not given. Genotype: Siderolites miscella 
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(d’Archiac and Haime, 1853, Nummulites). 
Uppermost Cretaceous and base Tertiary, 
Danian to Montian, India, Tibet, Anatolia, 
Syria, Madagascar, Pyrenees. (See also 
Pfender, 233, 231, text fig. 1, type figure.) 


Neoschwagerina craticulifera (Schwager, 1883) 
var. haydenit Doutkevitch, 83, 94, pl. 2, 
figs. 6-8; pl. 3, figs. 1, 2. Permian, eastern 
Pamir. 

— globosa Yabe, 1906, race punica H. 

Douvillé, 86, 81, pl. 2, figs. 4-11; pl. 3, figs. 

1-3. Permian, Tunisia. 

Yabe subaequalis H. Dou- 

villé, 86, 79, pl. 2, figs. 2-4. Permian, 

Tunisia. 

syrtalis H. Douvillé, 86, 83, pl. 3, figs. 
4-12. Permian, Tunisia. 

Nodogenerina spinata Cushman, 58, 123, pl. 
14, fig. 14. Late Tertiary, Vitilevu, Fiji 
Islands. 

Nodosarella n. sp., Morrow, 202, p. 197, pl. 
29, figs. 2, 3. Upper Cretaceous, Kansas. 
Nodosaria acuta Eichenberg, 90, 171, pl. 11, 
fig. 4. (Preoccupied by Dentalina acuta 
d’Orbigny, 1839). Lower Cretaceous, Hau- 

terivian, Germany. 

alternistriata Morrow, 202, 190, pl. 29, 

fig. 1. Upper Cretaceous, Kansas. 

bartscht Thalmann, 291, 381. [For 

Nautilus (Orthoceras) radicula Batsch, 

1791, in Cushman, 1931, Cushman Lab. 

Foram. Research, Contr., vol. 7, p. 63, pl. 9, 

fig. 5.] Recent, Adriatic. 

communis d’Orbigny, 1826, var. larva 

Earland, 89, 167, pl. 7, figs. 40, 41. Recent, 

Antarctic. (This variety is preoccupied by 

Nodosaria larva Carsey, 1926). 

schindorfi Eichenberg, 90, 173, p. 14, 

fig. 2. Lower Cretaceous, Hauterivian, 

Germany. 

sp. Eichenberg, 90, 172, pl. 12, fig. 4. 

Lower Cretaceous, Hauterivian, Germany. 

spinosa Eichenberg, 90, 172, pl. 12, 

fig. 8. (Preoccupied by Dentalina spinosa 

d’Orbigny, 1846; Nodosaria spinosa Neuge- 

boren, 1852; and N. spinosa Berry, 1928.) 

Lower Cretaceous, Hauterivian, Germany. 

tenuistriata Eichenberg, 90, 172, pl. 
11, fig. 13. (Preoccupied by Dentalina 
tenutstriata Terquem, 1866; and Nodosaria 
tenuistriata Franke, 1925.) Lower Creta- 
ceous, Hauterivian, Germany. 

Nonion montereyanum Cushman and Galliher, 
61, 24, pl. 4, fig. 6. Miocene, Monterey 
shale, California. 

Cushman and Galliher, 1934, 

var. carmeloensa Cushman and Galliher, 

61, 24, pl. 4. fig. 7. Miocene, Monterey 

shale, California. 

pizarrensa Berry, 1928, var. multt- 

cameratum Cushman and Kleinpell, 64, 4, 

pl. 1, fig. 10. Miocene, Monterey shale, 

California. 
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Nummulites sp. (A) Flandrin, 96, 258, pl. 14, 
figs. 8-11. Upper Eocene, Algeria. 
see also Camerina. 





Operculina bermudezi D. K. Palmer, 221, 238, 
pl. 12, figs. 3, 6-9; text fig. 1. Upper Cre- 
taceous, Havana province, Cuba. 

doncieuxt Flandrin, 96, 261, pl. 15, 

figs. 12, 13. Upper Eocene, Algeria. (This 

species is also mentioned as a nomen 

nudum in Flandrin, 95, 84.) 

sp. Hadley, 121, 15 (119), pl. 2, figs. 
5, 6. Upper Eocene, Cuba. 

Operculinella cojimarensis D. K. Palmer, 221, 
259, pl. 15, figs. 1, 3, 4; text fig. 18. Upper 
Oligocene, Cuba. 

operculiniformis (Tellini, 1888) var. 
hungarica Rozlozsnik, 251, 50, 51, text 
figs. 1-4. Eocene, Priabonian, Hungary. 

Orbitolininae n. subfam., Silvestri, 1932, 
Palaeontographia Italia, vol. 32, (new ser. 
vol. 2), anno 1931, Siena 1932, p. 160. 
(Comprises the following genera: Lituonella 
Schlumberger, Coskinolina Stache, Or- 
hitolinopsis Silvestri, Dictyoconus Blanck- 
enhorn, Cushmania Silvestri, Orbitolina 
d’Orbigny, Pseudorbitolina H. Douvillé, 
and ? Conulina d’Orbigny.) 

Orbitolinopsis sp. Fichter, 94, 30, text fig. 5. 
Jurassic, Malm, Swiss Alps. 

Orobias kueichthensis Chen, 38, 15, pl. i, fig. 5. 
Carboniferous, southern China. 

Orthocyclina moluccana Henrici, 131, 49, pl. 3, 
fig. 8; pl. 4, fig. 11; text fig. 22. Middle 
Eocene, Lutetian, Timor, D.E.I. 

sp. undet., Caudri, 32, 99, pl. 3, figs. 2, 

3. Lower Eocene, Tertiary a: and b, 

Soemba, D.E.I. 














Palmerinella n. gen., Bermudez, 17, 83. Fam. 
Anomalinidae. Genotype: P. palmerae 
Bermudez, 1934. Recent, Cuba. 

palmerae Bermudez, 17, 84, text figs. 
1-3. Recent, Cuba. 

Parafusulina chekiangensis Chen, 38, 84, pl. 
9, figs. 5, 6. Carboniferous, southern China. 

constricta Chen, 38, 88, pl. 11, fig. 1. 

Carboniferous, southern China. 

gracilis Chen, 38, 89, pl. 12, fig. 1. 

Carboniferous, southern China. 

lungtanensis Chen, 38, 85, pl. 12, fig. 7. 

Carboniferous, southern China. 

subextensa Chen, 38, 90, pl. 12, fig. 8. 

Carboniferous, southern China. 

undulata Chen, 38, 82, pl. 12, fig. 5. 
Carboniferous, southern China. 

Pilulina arenacea Earland, 89, 59, pl. 1, figs. 
15-17. Recent, Antarctic. 

Placopsilinella n. gen., Earland, 89, 95. Fam. 
Lituolidae. Genotype: P. aurantiaca Ear- 
land, 1934. Recent, Antarctic. 

aurantiaca Earland, 89, 95, pl. 3, fig. 

18. Recent, Antarctic. 
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Planularia sp. (?) Cushman, 58, 110, pl. 
11, fig. 5. Late Tertiary, Vitilevu, Fiji 
Islands. 

sp. (?) Cushman and Kleinpell, 64, 3, 

pl. 1, fig. 5. Miocene, California. 

sp. Hadley, 121, 13 (117), pl. 5, fig. 8. 
Tertiary, Cuba. 

Planulina bradii Tolmachoff, 303, 333, pl. 41, 
figs. 32-34. [For Truncatulina wuellerstorfi 
H. B. Brady, 1884, (not Schwager, 1866, 
Anomalina) Challenger Rep., p. 662, pl. 
93, figs. 8 a—c., and for the same species in 
Cushman, 1931, U. S. Nat. Mus., Bull. 
104, pt. 8, p. 110, pl. 19, fig. 5.] Miocene, 
Colombia, South America. 

elegans Tolmachoff, 303, 334, pl. 41, 

figs. 35-37. Miocene, Colombia, South 

America. (Preoccupied by P. elegans 

Ehrenberg, 1849, 1854.) 

fijiensis Cushman, 58, 136, pl. 18, fig. 

4. Late Tertiary, Vitilevu, Fiji Islands. 

kansasensis Morrow, 202, 201, pi. 

30, figs. 2, 12, 15. Upper Cretaceous, Kan- 

sas. 




















martalana Hadley, 121, 27 (131), pl. 4, 

figs. 4-6. Oligocene, Cuba. 

matanzasensts Hadley, 121, 27 (131), 
pl. 4, figs. 1-3. Oligocene, Cuba. 

Plectofrondicularia karreri Oppl, 219, 52, pl. 1, 
fig. 2. Miocene, Troppau, Czechoslovakia. 

tenera Oppl, 219, 52, pl. 1, fig. 3. Mio- 
cene, Troppau, Czechoslovakia. 

Pleurostomella nitida Morrow, 202, 196, pl. 30, 
fig. 22. Upper Cretaceous, Kansas. 

Polymorphina (Globulina) scoresbyana Ear- 
land, 89, p. 174, pl. 8, figs.6-8. 

sp. Eichenberg, 90, 183, pl. 14, fig. 3. 
Lower Cretaceous, Hauterivian, Germany. 

Pseudobulimina n. gen., Earland, 89, 133. 
Fam. Buliminidae, subfam. Cassidulininae. 
Genotype: Bulimina chapmani Heron- 
Allen and Earland, 1922. Recent, Ant- 
arctic. 

Pseudofusulina bicornis Chen, 38, 50, pl. 5, 
fig. 18. Carboniferous, southern China. 
chthsiaensis (Lee, 1931) var. brevis 
Chen, 38, 77, pl. 9, fig. 9. Carboniferous, 

southern China. 

(Lee, 1931) var. fragilis Chen, 
38, 76, pl. 9, fig. 11. Carboniferous, south- 
ern China. 


























(Lee, 1931) var. regularis 
Chen, 38, 75, pl. 9, fig. 10. Carboniferous, 
southern China. 

cushmani Chen, 38, 72, pl. 6, figs. 4-6. 
Carboniferous, southern China. 

gallowayi Chen, 38, 70, pl. 6, figs. 7, 8. 
Carboniferous, southern China. 
hutienensts Chen, 38, 56, pl. 5, fig. 2. 
Carboniferous, southern China. 
kiangsuensis Chen, 38, 73, pl. 12, fig. 
6. Carboniferous, southern China. 
maoshanensis Chen, 38, 64, pl. 2, figs. 
13, 14. Carboniferous, southern China. 
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Pseudofusulina mutabilis Chen, 40, 45, pl. 8, 
figs. 1, 2. Lower Permian, Maping lime- 
stone, Kwangsi, China. 

paraprisca Chen, 38, 59, pl. 4, figs. 1, 

14. Carboniferous, southern China. 

pseudochihsiaensis Chen, 38, 77, pl. 9, 

fig. 9. Carboniferous, southern China. 

pseudoexilis Chen, 38, 66, pl. 2, fig. 3. 

Carboniferous, southern China. 

robusta Chen, 38, 61, pl. 4, fig. 10. 

Carboniferous, southern China. 

tenuis Chen, 38, 71, pl. 4, fig. 9. Car- 

boniferous, southern China. 

tschernyschewi (Schellwien, 1908) var. 

ellipsoidalis Chen, 38, 55, pl. 10, figs. 13, 

14. Carboniferous, southern China. 

(Schellwien, 1908) var. fusi- 
formis Chen, 38, 54, pl. 10, fig. 12. Carbon- 
iferous, southern China. 

Pseudofusulininae n. subfam., Doutkevitch, 
83, 53. Permian. 

Pseudofusulininae n. tribe of the subfamily 
Pseudofusulininae, Doutkevitch, 83, 53 ff. 
Permian. 

Pullenia n. sp. undet., Schnetzer, 265, 277, 
text fig. 6. Upper Cretaceous, Germany. 
Pulivina (misprint for Pulvinulina) guthei 
Brotzen, 27, 65, pl. 2, fig. d. Upper Creta- 

ceous, Campanian to Danian, Palestine. 

Pulvinulinella capitanensis Cushman and 
Kleinpell, 64, 16, pl. 3, fig. 3. Miocene, 
California. 

(?) tenuimarginata Chapman, Parr and 
Collins, 37, 565, pl. 9, fig. 19. Oligocene, 
Victoria, Australia. 

Pyropilus n. gen., Cushman, 54, 100, Fam. 
Cymbaloporidae. Genotype: P. rotundatus 
Cushman, 1934. Recent, Pacific. 

rotundatus Cushman, 54, 100, pl. 13, 

figs. 1, 2. Recent, off Rangiroa, Pacific. 
































Quasifusulina n. gen., Chen, 38, 92. Fam. 
Fusulinidae. Genotype: Fusulina longis- 
simia v. Méoller, 1877. Carboniferous, 
southern China. 

Quinqueloculina sp. ? Barbat and Johnson, 11, 
16, pl. 1, fig. 11. Upper Miocene, Cali- 
fornia. 

subquadrata Tolmachoff, 303, 297, pl. 

42, figs. 30, 31. Miocene, Colombia, South 

America. (This species is misnamed, as it 

may cause confusion with Quinqueloculina 

subquadra Hada, 1931.) 





Recurvoides n. gen., Earland, 89, 90, Fam. 
Lituolidae. Genotype: R. contortus Ear- 
land, 1934. Recent, Antarctic. 

contortus Earland, 89, 91, pl. 10, figs. 
7-19. [For Haplophragmium _ scitulum 
(part) Flint, 1899, U. S. Nat. Mus., 
Rept. for 1899, p. 276, pl. 20, fig. 2.) Recent, 
Antarctic. 

Reophax bicameratus Earland, 89, 83, pl. 2, 
fig. 27. Recent, Antarctic. 
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Reophax micaceus Earland, 89, 82, pl. 2, figs. 
37-40. Recent, Antarctic. 

Robulus brannert Cushman and Kleinpell, 64, 
2, pl. 1, fig. 4. Miocene, Monterey shale, 
California. 

lenticularis Tolmachoff, 303, 302, pl. 

40, figs. 20, 21. Miocene, Colombia, South 

America. (This species should not be con- 

fused with Cristellaria lenticula Reuss, 

1850, or Robulina lenticula Stache, 1864.) 

sp. Eichenberg, 90, 155, pl. 13, fig. 7. 

Lower Cretaceous, Hauterivian, Germany. 

sp. Eichenberg, 90, 156, pl. 17, fig. 8. 

Lower Cretaceous, Hauterivian, Germany. 

sp. (n. sp. ?) Eichenberg, 90, 155, pl. 
13, fig. 4. Lower Cretaceous, Hauterivian, 
Germany. 

Rotalia alvetformis Thalmann, 298, 438, pl. 11, 
figs. 4, 5. Plio-Pleistocene, Java, D.E.I. 
beccarti (Linnaeus, 1767) var. sobrina 
Shupack, 270, 6, fig. 4. [For R. beccarii 
(Linnaeus) var. parkinsoniana Cushman, 
1930 (not R. parkinsoniana d’Orbigny, 
1839), Cushman Lab. Foram. Res., Contr., 
vol. 6, p. 100, pl. 13, fig. 14, and for R. 
beccarii (Linnaeus) var. parkinsoniana 
Cole, 1931, Florida Geol. Survey, Bull. 6, 

p. 49, pl. 3, figs. 5, 6.] 

catilliformis Thalmann, 298, 437, pl. 

a po 1-3, Plio-Pleistocene, Java, 

D-E.f. 




















——— concavata Brotzen, 27, 66, pl. 3, fig. db. 
Upper Cretaceous, Campanian to San- 
tonian, Palestine. 

elevata Brotzen, 27, 66, pl. 3, fig. c. 

Upper Cretaceous, Campanian-Santonian, 

Palestine. 

elphidioides Caudri, 32, 148, pl. 5, figs. 

13, 17. Miocene, Soemba, D.E.lI. 

howchint Chapman, Parr and Collins, 

37, 566, pl. 9, fig. 20. [For Rotalia papillosa 

H. B. Brady, 1884, var. compresstuscula 

Howchin, 1889 (not H. B. Brady, 1884), 

Royal Soc. South Australia, Trans., vol. 12, 

p. 15, and for Rotalia reticulata Heron- 

Allen and Earland, 1924 (not Cushman, 

1918), Roy. Micr. Soc., Jour., p. 181, pl. 

14, figs. 114-116.] Oligocene, Victoria, 

Australia. 











Saccammina sp. Eichenberg, 90, 151, pl. 15, 
fig. 7. Lower Cretaceous, Hauterivian, Ger- 
many. 

Schubertella pseudoobscura Chen, 38, 16, pl. 1, 
figs. 1, 2. Carboniferous, southern China. 

regularis Chen, 38, 17, pl. 1, figs. 3, 4. 
Carboniferous, southern China. 

Schwagerina fusulinoides Schellwien, 1892, 
var. exilis Chen, 38, 95, pl. 15, figs. 6, 8. 
Carboniferous, southern China. 

: sp. Chen, 38, 97, pl. 15, fig. 5. Carbon- 
iferous, southern China. 

Siderolina hamata Brotzen, 27, 68, pl. 3, fig. a. 
Upper Cretaceous, Upper Senonian, Pales- 
tine. 
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Silicotextulina n. gen., Deflandre, 77, 1446. 
No family given. Genotype: S. diatomi- 
tarum Deflandre, 1934. Miocene, Cali- 
fornia. 

diatomitarum Deflandre, 77, 1447. 
No figures given. Miocene, California (see 
also Deflandre, 76, p. 109 ff). 

Siphogenerina nodifera Cushman and Klein- 
pell, 64, 13, pl. 2, figs. 15, 16. Miocene, 
California. 

pseudococoaensis Cushman and Klein - 

pell, 64, 13, pl. 2, fig. 14. Miocene, Cali- 

fornia. 

tenua Cushman and Kleinpell, 64, 13, 
pl. 2, fig. 13. Miocene, California (tenua 
perhaps misprint for tenuts). 

Siphonina antioguiensis Tolmachoff, 303, 316, 
pl. 41, figs. 13-15; pl. 42, figs. 28, 29. Mio- 
cene, Colombia, South America. 

chocoiensis Tolmachoff, 303, 317, pl. 
41, figs. 16-18. Miocene, Colombia, South 
America. 

Sorosphaera socialis Earland, 89, 61, pl. 1, figs. 
22-24; pl. 2, fig. 1. Recent, Antarctic. 

Spirillina pectinimarginata Chapman, Parr 
and Collins, 37, 558, pl. 8, fig. 3. Oligocene, 
Victoria, Australia. 

? Spiroclypeus sp. undet., Henrici, 131, 35, 
pl. 4, fig. 6. Lower Miocene, Aquitanian, 
Timor, D.E.lI. 

Spirolocammina n. gen., Earland, 89, 109. 
Fam. Lituolidae, subfam. Silicininae. 
Genotype: S. tenuis Earland, 1934. Recent, 
Antarctic. 

tenuis Earland, 89, 109, pl. 4, figs. 13- 
16. Recent, Antarctic. 

Spiroloculina pusilla Earland, 89, 47, pl. 1, 
figs. 3, 4. [For Spiroloculina tenuis H. B. 
Brady, 1884, (not Czjzek, 1848, Quinguelo- 
culina) Challenger Rep., pl. 10, fig. 10 
(? also fig. 9), and for Spiroloculina tenuis- 
stma Cushman, 1921 (not Reuss, 1867).] 
Recent, Antarctic. 

Spiroplectammina filiformis Earland, 89, 112, 
pl. 4, figs. 30-32. Recent, Antarctic. 

subcylindrica Earland, 89, 112, pl. 4, 
figs. 33-35. Recent, Antarctic. 

Spiroplectella n. gen., Earland, 89, 113. Fam. 
Textulariidae. Genotype: S. cylindroides 
Earland, 1934. Recent, Antarctic. 

cylindroides Earland, 89, 114, pl. 4, 
figs. 36-38. Recent, Antarctic. 

Spiroplectoides californica Cushman and 
Campbell, 59, 70, pl. 9, figs. 15-17. Upper 
Cretaceous, California. 

Staffella dagmarae Doutkevitch, 84, 22, 68, pl. 
3, figs. 11-15. Carboniferous, Ural Moun- 
tains, U.R.S.S. 

ivanovi Doutkevitch, 84, 34, 76, pl. 4, 

figs. 9-11. Carboniferous, Ural Mountains, 

USS.&.. 

leet Doutkevitch, 84, 27, 71, pl. 4, figs. 

1, 2. Carboniferous, Ural Mountains, 

U.SS.R. 
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Staffella mathildae Doutkevitch, 84, 37, 78, pl. 
4, figs. 12-16. Carboniferous, Ural Moun- 
tains, U.S.S.R. 

paradoxa Doutkevitch, 84, 14, 65, pl. 

1, figs. 9, 10; pl. 2, figs. 1-10. Carbonifer- 

ous, Ural Mountains, U.S.S.R. 

preobrajenskyi Doutkevitch, 84, 30, 
73, pl. 4, figs. 3-8. Carboniferous, Uralian, 
Ural Mountains, U.S.S.R. 

——— pseudosphaeroidea Doutkevitch, 84, 
17, 66, pl. 3, figs. 2-10. Carboniferous, 
Uralian, Ural Mountains, U.S.S.R. 








Technitella bradyi Earland, 89, 65, pl. 2, figs. 
-9. [For Technitella melo H. B. Brady, 
1884 (not Norman, 1878), Challenger Rep., 
p. 246, pl. 25, fig. 7.] Recent, Antarctic. 

Textularia paupercula Earland, 89, 114, pl. 5, 
figs. 27-29. Recent Antarctic. 

ranget Brotzen, 27, 56, pl. 1. fig. a. (in 

text, fig. 6. on pl. 1). Upper Cretaceous, 

Santonian to Emscherian, Palestine. 

sp. Eichenberg, 90, 152, pl. 12, fig. 16. 

Lower Cretaceous, Hauterivian, Germany. 

sp. (?) Cushman, 58, 105, pl. 10, fig. 5 

Lower Tertiary, Vitilevu, Fiji Islands. 

sp. Hadley, 121, 7 (111), pl. 1, fig. 1. 
Tertiary, Cuba. 

Thurammina corrugata Earland, 89, 70, pl. 2, 
figs. 15-18. Recent, Antarctic. 

spumosa Earland, 89, 71, pl. 9, figs. 
14-19. Recent, Antarctic. 

Torreina n. gen., D. K. Palmer, 221, 237. 
Fam. Orbitoididae. Subfam. Omphalo- 
cyclininae. Genoholotype: T. torre: Palmer, 
1934. Upper Cretaceous, Cuba. _- 

torret Palmer, 221, 237, pl. 12, figs. 1, 
4. Cretaceous, Matanzas province, Cuba. 

Tretomphalus atlanticus Cushman, 54, 86, pl. 
11, fig. 3; pl. 12, fig. 7. [For Cymbalopora 
(Tretomphalus) bulloides (part) H. B. 
Brady, 1884, Challenger me. p. 638, pl. 
102, figs. 10, 11 (not figs. 7-9, 12) (not 
d'Orbigny, 1839). ] Recent, off Florida, 

A 


clarus Cushman, 54, 99, pl. 11, fig. 6; 
pl. 12, fies. 16, 17. ‘Recent, off Ladrone 
Islands, Pacific. 
grandis Cushman, 54, 95, pl. 11, fig. 
10; pl. 12, figs. 23, 24. Recent, off Rangiroa, 
Pacific. 
pacificus Cushman, 54, 93, pl. 11, fig. 
7; pl. 12, figs. 8-12. Recent, off Chile, 
South Pacific. 
Triloculina inusitata Cushman and Garrett, 
62, 66, pl. 9, figs. 8-10. Eocene, Louisiana. 
mirifica Cushman and Garrett, 62, 65, 
pl. 9, figs. 11-14. Eocene, Louisiana. 
paulocostata Cushman and Garrett, 
62, 69, pl. 9, figs. 6, 7. Eocene, Louisiana. 
Triticites bellus Chen, 38, 47, pl. 4, figs. 12, 13, 
15. Carboniferous, southern China. 
— chui Chen, 38, 44, pl. 7, fig. 10; pl. 8, 
figs. 4, 5. Carboniferous, southern China. 
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Chen, 1934, var. 
Chen, 38, 44, pl. 8, fig. 
southern China. 
delicatus Chen, 38, 44, pl. 2, figs. 15- 
17. Carboniferous, southern China. 
densimedius Chen, 38, 45, pl. 3, fig. 24. 
Carboniferous, southern China. 
huanglienhsiaensis Chen, 38, 28, pl. 3, 
fig. 22. Carboniferous, southern China. 
kiuyaoshanensis Chen, 38, 43, pl. 5, 
fig. 12. Carboniferous, southern ‘China. 

———kuanshanensis Chen, 38, 41, pl. 7, 
fig. 16. Carboniferous, southern China. 

——— kueichthensis Chen, 38, 42, pl. 5, figs. 
16, 17. Carboniferous, southern ‘China. 

——— liuchowensis Chen, 40, 43, pl. 7, 
fig. 4. Lower Permian, Maping limestone, 
Kwangsi, China. 

——— nebraskensis Thompson, 299, 281, 
footnote 11. (For Fusulina exigua Schell- 
wien and Staff, 1912, and for Triticites 
exiguus Dunbar and Condra, 1927, Ne- 
braska Geol. Survey, Bull. 2, 2d ser., p. 111, 
pl. 8, figs. 5-11.) Paleozoic, U.S. A. 

neglectus Newell, 213, 422, pl. 52, fig. 

2: pi. 53, fe. 1. Middle Pennsylvanian, 

Kansas. 

- ordinatus Chen, 38, 38, pl. 7, figs. 5-7. 
Carboniferous, southern China. 

——— osagensis Newell, 213, 423, pl. 52, fig. 
4; pl. 53, fig. 4. Middle Pennsylvanian, 
Oklahoma. 

ovoideus Chen, 38, 26, pl. 3, fig. 8. 

Carboniferous, southern China. 

pararegularis Chen, 38, 31, pl. 1, figs. 

25, 26. Carboniferous, southern China. 

parvus Chen, 38, 23, pl. 1, figs. 10-14. 

Carboniferous, southern China. 

pseudosimplex, Chen, 38, 25, pi. 1, 

figs. 19, 20, Carboniferous, southern China. 

regularis (Schellwien, 1898) var. 
chinensts Chen, 38, 30, pl. 1, figs. 23, 24, 27. 
Carboniferous, southern China. 

——— samenkiangensis Chen, 40, 42, pl. 8, 
figs. 6, 7. Lower Permian, Maping lime- 
stone, Kwangsi, China. 

secalicus (Say, 1823) var. oryziformis 

Newell, 213, 424, pl. 52, fig. 3; pl. 53, fig. 3. 

Middle Pennsylvanian, Kansas. 

sinensis Chen, 38, 36, pl. 7, figs. 8, 12. 

Carboniferous, southern China. 

subrhomboides Chen, 38, 29, pl. 3, fig. 

16. Carboniferous, southern China. 

tenuithecus Chen, 38, 49, pl. 3, fig. 13. 

Carboniferous, southern China. 

truncatus Chen, 38, 39, pl. 2, figs. 8- 
10. Carboniferous, southern China. 

Trochammina alternans Earland, 89, 103, pl. 
3, figs. 24-27. Recent, Antarctic. (Pre- 
occupied by T. irregularis (d’Orbigny, 
1850), var. alternans Jones and Parker, 
1860.) 

conica Earland, 89, 104, pl. 3, figs. 47- 

49. Recent, Antarctic. 


robustata 
3. Carboniferous, 



























































INDEX TO NEW FORAMINIFERA FOR 1934 


Trochammina discorbis Earland, 89, 104, pl. 
3, figs. 28-31. Recent, Antarctic. 

franket, Eichenberg, 90, 154, pl. 15, 

fig. 12. Lower Cretaceous, Hauterivian, 

Germany. 

grisea Earland, 89, 100, pl. 3, figs. 35- 
37. Recent, Antarctic. 

Trochammina inconspicua Earland, 89, 102, 
pl. 3, figs. 38-40. (For Trochammina tur- 
binata Earland, 1933, Discovery Rept., vol. 
7, p. 86, no. 139.) Recent, Antarctic. 

rossensis Warthin, 314, 3, text figs. 1- 

3. Recent, Ross Sea, Antarctic. 

tricamerata Earland, 89, 103, pl. 3, 
figs. 50-52. Recent, Antarctic. 

Tubulogenerina jacksonensis Howe, 141, 420, 
pl. 51, fig. 8. Upper Eocene, Jackson for- 
mation, Louisiana. 


Ungulatella capistra Cushman, 55, 103, pl. 13, 
fig. 8. Recent, off Rangiroa, South Pacific. 

— conoides Cushman, 55, 102, pl. 13, figs. 
6, 7. Recent, off Rangiroa, South Pacific. 

——— peregrina Cushman, 55, 102, pl. 13, 
fig. 5. Recent, off Rangiroa, South Pacific. 

Uvigerina canariensts d’Orbigny, 1839, var. 
spinulosa Hadley, 121, 18 (122), pl. 2, fig. 
17. Oligocene, Cuba. 

carmeloensis Cushman and Kleinpell, 

64, 11, pl. 2, fig. 7. Miocene, Monterey 

shale, California. 

gardnerae Cushman and Applin, 1926, 

var. cubana Hadley, 121, 19 (123), pl. 2, 

fig. 12. Oligocene, Cuba. 

hootst Rankin, 1934, in Cushman and 

Kleinpell, 64, 22, pl. 3, figs. 8, 9. Miocene, 

California. 

modeloensts Cushman and Kleinpell, 

64, 12, pl. 2, fig. 8. Miocene, lower Modelo 

formation, California. 

segundoensis Cushman and Galliher, 

61, 26, pl. 4, fig. 11. Miocene, Monterey 

shale, California. 

striatella Brotzen, 27, 54, pl. 2, fig. a. 

Upper Cretaceous, Senonian-Danian, Pal- 

estine. (This species is already preoccupied 

by Reuss, 1851.) 

- subperegrina Cushman and Kleinpell, 
64, 12, pl. 2, figs. 9-11. Miocene, Cali- 
fornia. 

Uvigerinella californica Cushman, 1926, var. 
gracilts Cushman and Kleinpell, 64, 11, pl. 
2, fig. 6. Miocene, Monterey shale, Cali- 
ornia. 


Vaginulina knightt Morrow, 202, 191, pl. 29, 
fig. 23. Upper Cretaceous, Kansas. 

niobrarensis Morrow, 202, 191, pl. 29, 

fig. 8. Upper Cretaceous, Kansas. 

n. sp., Eichenberg, 90, 176, pl. 11, fig. 

11; pl. 12, fig. 15. Lower Cretaceous, Hau- 

terivian, Germany. 

pulchra Eichenberg, 90, 176, pl. 11, 

fig. 10. Lower Cretaceous, Hauterivian, 

Germany. 
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rectilateralis Morrow, 202, 191, pl. 29, 

fig. 29. Upper Cretaceous, Kansas. 

sp. Eichenberg, 90, 177, pl. 14, fig. 6. 

Lower Cretaceous, Hauterivian, Germany. 

subcomarginata Morrow, 202, 192, pl. 

29, fig. 21. Upper Cretaceous, Kansas. 

wagert Eichenberg, 90, 178, pl. 15, fig. 
11. Lower Cretaceous, Hauterivian, Ger- 
many. 

Valvulineria grandis Cushman and Galliher, 
61, 26, pl. 4, fig. 12. Miocene, Monterey 
shale, California. 

infrequens Morrow, 202, 197, pl. 30, 

fig. 3. Upper Cretaceous, Kansas. 

tnvoluta Cushman and Dusenbury, 

60, 63, pl. 8, fig. 12. Eocene, California. 

joaquinensis Cushman and Kleinpell, 
64, 14, pl. 2, fig. 17. Miocene, California. 

Vaughanina n. gen., D. K. Palmer, 221, 240. 
Fam. probably Planorbulinidae. Genoholo- 
type: V. cubensis Palmer, 1934. Upper 
Cretaceous, Cuba. 

cubensis D. K. Palmer, 221, 241, pl. 
12, fig. 5; pl. 13, figs. 2, 4; text figs. 2, 3. 
Upper Cretaceous, Havana province, 
Cuba. 

Verbeekina minor Chen, 38, 102, pl. 16, fig. 2. 
Carboniferous, southern China. 

Verbeekminae n. tribe, Doutkevitch, 84, 53 ff. 
New tribe of Pseudofusulininae Dout- 
kevitch, 1934. Permian. 

Verneuilina fusiformis Tolmachoff, 303, 291, 
pl. 40, figs. 4, 5. Miocene, Colombia, South 
America. 

sp. Tolmachoff, 303, 292, pl. 40, figs. 

6, 7. Miocene, Colombia, South America. 

superba Earland, 89, 118, pl. 5, figs. 
30-34. Recent, Antarctic. 

Virgulina californiensis Cushman, 1925, var. 
grandis Cushman and Kleinpell, 64, 9, pl. 
1, figs. 15, 16. Miocene, Rodeo shale, Cali- 
fornia. 



































Cushman, 1925, var. ticensis 

Cushman and Kleinpell, 64, 10, pl. 1, fig. 

17. Miocene, Tice shale, California. 

delmontensis Cushman and Galliher, 

61, 25, pl. 4, fig. 9. Miocene, Monterey 

shale, California. 

subplana Barbat and Johnson, 11, 14, 
pl. 1, figs. 16, 17. Upper Miocene, Cali- 
fornia. 

Vulvulina pachyheilus Hadley, 121, 7 (111), 
pl. 1, figs. 2-4. Oligocene, Cuba. 








Webinella farcta Earland, 89, 67, pl. 10, figs. 
1-6. Recent, Antarctic. 

Wedekindellina dunbari Thompson, 299, 285, 
pl. 20, figs. 3, 6, 15, 16, 20, 21. Pennsyl- 
vanian, Iowa. 

elfina Thompson, 299, 287, pl. 20, figs. 

8, 10, 11, 18, 19. Pennsylvanian, Iowa. 

uniformis Thompson, 299, 289, pl. 20, 

figs. 4, 5, 14, 23. 
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NOMINA NUDA 
The following nomina nuda were recorded 


in the literature of foraminifera for the year 
1934: 


Bradyina cribrostomata Rauser-Tschernous- 
sowa, 245, Carboniferous, Russia. 

Endothyra omphalota Rauser-Tschernoussowa, 
245, Carboniferous, Russia. 

Fusulina samarica Rauser-Tschernoussowa, 
245, Carboniferous, Russia. 

——— ozawai Rauser-Tschernoussowa, 245, 
Carboniferous, Russia. 

Fusulinella pulchra Rauser-Tschernoussowa, 
245, Carboniferous, Russia. 

— — var. mesopachys Rauser- 
Tiemann, 245, Carboniferous, Rus- 
sia. a 

Hyperammina vulgaris Rauser-Tschernous- 
sowa, 245, Carboniferous, Russia. 

elegans Rauser-Tschernoussowa, 245, 
Carboniferous, Russia. 

Ovalveolina n. gen., Reichel, in Pfender, 234, 





473. Upper Cretaceous, France. Pfender 
figures O. ovum (d’Orbigny, 1847), on pl. 24, 
fig. 5. 

Pulwina (misprint for Pulvinulina) pales- 
tinensis Brotzen, 27, 72. Upper Cretaceous, 
Palestine. 

Samarina n. gen., Rauser-Tschernoussowa, 
245, Carboniferous, Russia. 

operculata Rauser-Tschernoussowa, 
245, Carboniferous, Russia. 

Schubertella n. gen., Rauser- Tschernoussowa, 
245, Carboniferous, Russia. (Preoccupied 
by Staff and W edekind, 1910.) 

Schwagerina tumida Licharew, 182, 180. 
Lower Permian, Darwas, U.S.S.R. 
Finally, the following forms, to which the 

trinomial nomenclature has been applied, 

mentioned in Pfender, 234, from the Cenoma- 
nian (Upper Cretaceous) of France, are also 
nomina nuda: Praealveolina cretacea brevis 

Reichel, P. cretacea cretacea Reichel, P. cre- 

tacea lata Reichel, P. cretacea tenuis Reichel, 

P. iberica iberica Reichel, P. tberica pennensis 

Reichel, and P. simplex simplex Reichel. 














PALEONTOLOGICAL NOTES 


NEW NAME FOR A MORRISON OSTRACODE GENUS 


Cc. C. BRANSON 
Brown University, Providence, Rhode Island 


In a recent paper on the fresh-water in- 
vertebrates of the Morrison formation in 
Wyoming (Jour. Paleontology, vol. 9, pp. 514- 
522, Sept. 1935), I described and named Mor- 
risonia, a new genus of ostracodes. Dr. Paul 
H. Oehser of the Smithsonian Institute has 
pointed out that this name is preoccupied by 
Morrisonia Grote, 1874, a genus of living Lepi- 
doptera. The new name Theriosynoecum, from 
Greek @np, monster, plus ovvoixos, living with, 
is here proposed for the ostracode genus, in ref- 
erence to its occurrence with the dinosaurs. 

Additional collections during the summer 
of 1935 from my original locality have pro- 
vided specimens of Paracypris simplus Roth, 
and of Bairdiocypris celtiformis Harper and 
Sutton. Harper and Sutton have recently de- 
scribed an ostracode faunule from the Morri- 
son of the Black Hills. They suppress Metacy- 
pris minnekahtensis (Roth) as they consider 
it the female of M. pahasapensis (Roth). The 
latter species is distinguished by male charac- 


teristics and by nodosity of the carapace, al- 
though some females bear a few nodes. In 
some 35 specimens from Wyoming both male 
and female types are represented, but none 
show nodosity. This suggests that the nodose 
forms constitute a variety which did not occur 
in Wyoming. I have referred some Wyoming 
specimens to Paracypris acuminata Roth, 
which I believed to bea Darwinula, but since 
Roth clearly states that there is little valvular 
overlap in his species, it can not belong to that 
genus. The Wyoming specimens show strong 
overlap of the right valve and agree in every 
way with Darwinula dakotensis Harper and 
Sutton, except that the average specimen is 
somewhat more elongate than the figured 
specimens. The Wyoming locality yields 
abundant well preserved specimens of tro- 
chiliscids (referred to in earlier papers as 
Chara or as Chara-like algae), and these have 
been sent for study to Dr. Raymond E. Peck 
of the University of Missouri. 











REVIEW 


GEOLOGY OF THE TAMPICO RE- 
GION, by JoHN Murr, to be issued as a 
special publication of the American Associa- 
tion of Petroleum Geologists. (A Preview) 


Paleontologists and stratigraphers inter- 
ested in Gulf Coast stratigraphy and correla- 
tion should find this comprehensive treatment 
of synchronous sediments in an adjoining 
basin of deposition distinctly enlightening and 
indispensable as a reference. Many new field 
observations by this meticulous worker are 
offered with conclusions both final and frankly 
tentative. Problems of stratigraphic nomen- 
clature, of correlation, of structural relation- 
ships, and of paleogeographic history have 
been handled convincingly on the basis of an 
immense amount of data, many of which have 
been assembled from scattered shorter con- 
tributions and fitted into a unified structure 
founded largely upon the author’s own exten- 
sive observations in this area. During many 
years of study of these problems, discussions 
with the pioneer geologists in Mexico have 
been carried on, old letters carrying valuable 
unpublished data have been studied, old note- 
books have been gleaned, and the coéperation 
of many specialists in restricted branches have 
been enlisted; seemingly no relevant records 
have been missed. Salient and strategic pub- 
lished records have been extensively quoted 
and thereby have been rendered more valua- 
ble to the reader by fitting them into the pres- 
ent picture in their proper relationships, a 
highly important feature in such a work as 
this. Numerous illustrations, both photo- 
graphs and maps, aid the reader toward a 
clear understanding of relationships. Exten- 
sive paleontologic lists, both from established 
type localities and from well-chosen new local- 
ities, offer convincing evidence of the validity 
of conclusions drawn. Even where the reader 
may not feel inclined to agree with conclusions 
offered, he can not help but find his problems 
distinctly clarified by the data lucidly pre- 
sented for independent consideration. 

The hitherto problematical age of the 


Tamesi (Velasco) formation is based on an im- 
mense amount of new investigation in the 
field, consisting of some subsurface study to- 
gether with many new surface collections in 
well-established positions in the geologic 
section and based on a broad consideration 
of stratigraphic relationships over eastern 
Mexico. Significant evidence bearing on this 
complex problem is offered in faunal lists by 
localities, and the tentative conclusion of 
Danian age, or a position between Navarro 
(or Ripley) and Midway, will probably be 
found difficult to refute. The author recog- 
nizes the need of much more extensive field 
study before any dogmatic statement can be 
made. 

Another tricky problem that has command- 
ed much field study and consideration has 
been the age of the so-called ““Alazin” forma- 
tion, a name that has been applied both to 
uppermost Eocene strata and to lowermost 
Oligocene in this area. All points in strati- 
graphic and paleontologic ‘“‘parliamentary 
law”’ have been carefully weighed, and all old 
records have been penetratingly investigated 
without prejudice. Because the type locality 
is obviously of rapidly changing topography 
due to a shifting river channel, it is uncertain 
just where the original Cummins’ collections 
were made, and it was on the basis of these 
collections that Dumble assigned the name 
Alazan to uppermost Eocene strata. In the 
present outcrop sizable inclusions of Eocene 
strata are found reworked in the dominant 
Oligocene strata in situ. Such a complexity of 
conditions makes the name and type locality 
so unsuitable to stable stratigraphic work, 
that they have in this treatment been aban- 
doned in favor of a new locality and a new 
name, Huasteca formation, for the lowest 
Oligocene unit. The name Chapapote is recog- 
nized for the uppermost Eocene unit. 

As a contribution to stratigraphy, this book 
is conspicuous for its discriminating and pene- 
trating observations. 

HELEN JEANNE PLUMMER 











SOCIETY RECORDS AND ACTIVITIES 


SUMMARIZED MINUTES OF THE TENTH ANNUAL MEETING 
OF THE 
SOCIETY OF ECONOMIC PALEONTOLOGISTS AND MINERALOGISTS 


President, W. H. 

chair 
Vice-President, U. S. Grant (absent) 
Secretary-Treasurer, Gayle Scott 
Editor, Raymond C. Moore. 


The tenth annual meeting of the 
Society of Economic Paleontologists and 
Mineralogists was held in the Junior Ball 
Room of the Mayo Hotel, Tulsa, Okla- 
homa, Friday, March 20, 1936. The 
meeting was a part of the annual con- 
vention of the American Association of 
Petroleum Geologists. 

President Twenhofel called the meet- 
ing to order at 9:00 A.M. and the follow- 
ing papers were read: 


1. Additional Ostracodes from the 
Simpson and Arbuckle of Oklahoma, 
R. W. Harris. 

2. A New Classification for Paleozoic 
Ammonoids, F. B. Plummer. 

3. Physical Characteristics of the 
Bartlesville and Burbank Sands_ in 
Northeastern Oklahoma and Southeast- 
ern Kansas, Constance Leatherock. 

4. Some New Species of the Genus 
Graphiodactylus, L. A. Johnston. 

5. Extinction, an Aid in Correlation, 
N. L. Thomas. 

6. Some Aspects of Classification of 
North American Fusulinids, Maxim K. 
Elias. 

7. Graptolites of the Stringtown Shale 
and Basal Viola Limestone of Oklahoma 
and Womble Shale of Arkansas, C. E. 
Decker. 

8. A Cambrian Graptolite Fauna in 
the Middle Arbuckle Limestone of Okla- 
homa, C. E. Decker. 

9. The Didymograptus  protobifidus 
Zone in the Arbuckle Mountains, Okla- 
homa and near Smithville, Arkansas, 
C. E. Decker. 

10. Fusulinids from the Pennsylvanian 
and Permian Rocks of New Mexico and 


Twenhofel, in the 


their Stratigraphic Significance, C. E. 
Needham. 

11. The Chautauqua Arch and Penn- 
sylvanian Sedimentation, Norman D. 
Newell. 

12. Microscopic Fossils from an East 
Texas Oil Well, Alice Quesenbery and 
J. A. Butts. 

13. Speed of Deposition of Glauconitic 
Sediments, //. B. Stenzel and R. W. 
Cumley. 


At the conclusion of the morning meet- 
ing President Twenhofel appointed a 
Resolutions Committee consisting of 
F. B. Plummer (Chairman), Alva C. 
Ellisor, and N. L. Thomas, and asked the 
committee to report at the afternoon 
business session. 

The paleontologists assembled at 12:30 
for the annual luncheon, about 150 peo- 
ple being present. Charles Ryniker of the 
local committee acted as toastmaster. 
Mr. A. I. Levorsen, president of the 
Association, was the principal speaker. 
Talks were also made by E. O. Ulrich 
and W. H. Twenhofel. 

The meeting was assembled at 2:00 
p.M., and the following papers were pre- 
sented: 

14. On Some Large Oysters of the 
Gulf Coast Tertiary, Henry V. Howe. 

15. Micro Faunal Range-Chart In- 
volving an Eocene-Oligocene Section in 
South Texas-Northern Mexico, HH. L. 
Durgan and L. W. Callahan. 

16. Use of Corals in Jackson Eocene 
Well Cuttings, M. M. Kornfeld. 

17. Some New Tertiary Textulariidae 
from Texas and Louisiana, Cecil G. La- 
licker. 

18. Shell Structure of the Ostracode 
Genus Cytheridea, Morton B. Stephenson. 

19. Geological Research, Division of 
Foraminifera, M. P. White. 

20. The Ammonites of the Trinity 
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Group, Exclusive of the Malone Forma- 
tion, in Texas, Arkansas, and Louisiana, 
Gayle Scott. 

21. Vertebrate Evidence of Jurassic in 
Cimarron County, Oklahoma, J. W. 
Stovall. 

22. Insect Wings from the Nowata 
Shale, Dan J. Jones. 

23. Devonian Mississippian Contact 
in South-Central Oklahoma, /. B. Bran- 
son and M. B. Mehl. 

Business Session.—After a brief inter- 
mission President Twenhofel called the 
meeting into business session and busi- 
ness was transacted in the following 
order. 

1. The President called for reading of 
the minutes of the previous meeting, but 
on motion carried unanimously this was 
omitted because the minutes have been 
published in the Journal. 

2. President Twenhofel then gave his 
report. 

3. Secretary-Treasurer 
read the following report: 


Gayle Scott 

The membership of the Society of Eco- 
nomic Paleontologists and Mineraiogists on 
March 15, 1936, numbered 198 
members and 77 associate members. -Dues for 
1936 were collected January 1, 1936. During 
the year, March 15, 1935, to March 15, 1936, 
the Society elected 8 new active members and 
14 new associate members. Applications now 
pending number 6. 

The Secretary has directed his energies to- 
ward maintaining and increasing the revenues 
of the Society through the sale of current and 
back numbers of the Journal of Paleontology. 
The total subscription list of Volume IX of the 
Journal of Paleontology amounts to 848. Of 
this 553 are S.E.P.M. subscribers. The total 
paid circulation of the Journal of Sedimentary 
Petrology, Volume V, amounts to 270. Schools, 
libraries, museums, laboratories have been 
canvassed for subscribers and members by the 
Secretary. A number of letters have been 
written to prospective advertisers soliciting 
advertisements and all of the present ad- 
vertisers in the Journal of Paleontology have 
been notified of the new rates. The total ad- 
vertising during the year amounted to ap- 


active 
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proximately three pages yielding $153.59 
revenue. 

Both volumes of the 1935 issues of the 
Journals were printed by the George Banta 
Publishing Company at Menasha, Wisconsin, 
The full-tone plates in the Journal of Paleon- 
tology were printed by the Meriden Gravure 
Company at Meriden, Connecticut. 

Altogether, Volume IX of the Journal of 
Paleontology contains 746 pages, 83 plates 
and was printed in lots of 1500 at a total cost 
to the S.E.P.M. of $2,841.29 ($3,093.76 less 
credit of $252.47 for authors’ reprints during 
1935). Volume V of the Journal of Sedi- 
mentary Petrology contains 152 pages and was 
printed in lots of 600 at a cost of $860.48. 

The grants-in-aid received this year by 
the S.E.P.M. included $500.00 (A.A.P.G.) 
and $100.00 (National Research Council to 
be used on publication of the Journal of Sedi- 
mentary Petrology). 

The present financial status of the Society 
is satisfactory as shown by the following 
statement: 


Supplement to Cash Audit of 
Jan, 1, 1936 


Cash on hand Jan. 1, 1935. $4 , 184.82 
(This includes the Savings Acct. 

of $2,742.62) 
Receipts from Jan. 1 to 

Mar. 15, 1936......$1,788.34 
Expenditures from Jan. 

1 to Mar. 15, 1936. 1,745.40 

$ 42.94 

Total amount of cash on hand 

March 15, 1936. . $4,227.76 


C. E. Decker moved that the report 
of the Secretary-Treasurer be accepted 
with appropriate commendation. The 
motion was seconded and carried by 
acclamation. 

4. Reports were then made by the 
Editor-in-chief, Raymond C. Moore and 
the Editor of the Journal of Sedimentary 
Petrology, \W. H. Twenhofel. The ad- 
visability of publishing four numbers of 
the Journal of Sedimentary Petrology was 
discussed by both editors. 

Motion was made by C. E. Decker and 
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seconded that the Society accept the re- 
ports of the editors with great apprecia- 
tion. The motion was carried by acclama- 
tion. 

5. The President called for a report of 
the Committee on the Revision of the 
Constitution. The Committee was com- 
posed of Gayle Scott, chairman, F. B. 
Plummer, R. C. Moore, U. S. Grant, 
Jerry Upp, John kK. Adams, Miss Alva 
C. Ellisor. Mr. Scott reported that the 
Committee had framed a revision, but 
that since this did not conform in cer- 
tain respects to the Constitution of the 
Association it had not been possible to 
remove the discrepancies in time to 
present the revision to the annual meet- 
ing. He asked that the Committee be 
given additional time in which to com- 
plete the work of revision, and further 
asked that the Committee be authorized 
to obtain the approval of the revision by 
the Executive Committee of the As- 
sociation, before presenting it to the 
Society. N. L. Thomas moved that the 
Committee on the Revision of the Con- 
stitution be authorized to continue its 
work of revision and have the revision 
ready to present to the Society at the 
next annual meeting. The motion was 
seconded and carried. 

6. M. P. White spoke on the work be- 
ing done by Professor Brooks F. Ellis in 
compiling essential data on all known 
species of foraminifera. He called atten- 
tion to the fact that the work is being 
done by Ellis under a P.W.A. grant from 
the government, but that there are no 
funds available for the publication of 
the work. White proposed that we urge 
the printing of Professor Ellis’ compila- 
tions on the foraminifera. He moved 
that the Society write to Doctor Ellis 
as follows: 


Resolved that the Society of Economic 
Paleontologists and Mineralogists express 
their approval of the project known as 
Geological Research, Division of Foramini- 
fera, under the direction of Doctor Brooks F. 
Ellis, having for its purpose the compilation 
of the pertinent data of all species of foramini- 
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fera; that the Society particularly urge that 
this material be made available in printed 
form as the most important step of the 
project; that a copy of this resolution be 
forwarded Doctor Ellis. 


The motion was seconded and carried. 
R. W. Harris then arose to question the 
action that had been taken, stating that 
he feared the Society might become in- 
volved in undesirable political contro- 
versy. At the suggestion of White the 
question was again opened and there 
followed discussion by White, Harris, and 
H. V. Howe. The question was then 
again voted and carried, the Secretary 
being instructed to send a copy of the 
resolution to Professor Ellis. 

7. The President asked the Secretary 
to announce the results of the election 
of officers. The Secretary reported that 
the ballots had been counted by the 
Council in accordance with the provi- 
sions of the by-laws. The following were 
declared duly elected officers of the 
Society for the year ending March, 1937: 


President, Merle C. Israelsky. 
Vice-President, R. W. Harris. 
Secretary-Treasurer, Gayle Scott. 
Editor, Raymond C. Moore. 


8. A report of the Committee on 
Resolutions was called for by the Presi- 
dent. The report as follows was read by 
N. L. Thomas: 


Be it Resolved, That we, as members of the 
Society of Economic Paleontologists and 
Mineralogists, express our gratitude and ap- 
preciation of the many individuals and 
organizations who have contributed to the 
success of this Tulsa, Oklahoma, meeting, 
especially to the following: 


1. To the American Association of Pe- 
troleum Geologists for its liberal grant 
to the Journal of Paleontology. 

2. To A. I. Levorsen and the other officers 
of the Association for their hearty co- 
operation. 

3. To Ira H. Cram and the program com- 
mittee for the commodious accommoda- 
tions for the Society meetings. 
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4. To Charles Ryniker and his committee 
for their untiring efforts. 

5. To the Committee on Sedimentation of 
the National Research Council for its 
substantial grant to the Journal of 
Sedimentary Petrology. 


During the past year the Society has sus- 
tained a great loss in the death of one of its 
most distinguished members, Doctor Carl 
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Burckhardt, who has contributed so exten- 
sively to our knowledge of the Jurassic and 
Cretaceous stratigraphy and paleontology of 
Mexico. 

F. B. Plummer, Chairman, Alva Ellisor, 
N. L. Thomas. 


9. There being no further business, the 
meeting was adjourned. 





